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VIEWS, NEWS AND INTERVIEWS. 
Benjamin Franklin’s body was buried be- 


side his wife’s in Christ’s Churchyard, Phil- 


adelphia. He wrote this epitaph for him- 
self when he was 23 years old: 

The Body of Benjamin Franklin, printer (Like the 
cover of an old Book, its contents torn out and 
stripped of its lettering and gilding), Lies here, food 
for worms, 

Yet the work itself shall not be lost, For it will, 
as he believed, appear once more, In a new and 
more beautiful edition, corrected and amended by 
the author. 





There are now in use on the streets and in 
the parks of New York city, 26,634 gas 
lamps and 1,108 electric lights. 


During the past year the Bureau of In- 
cumbrances has removed from the streets of 
New York 589 telegraph poles and 705 miles 
of wire. 





The following is a letter from Samuel F. 
B. Morse to Henry J. Rogers, thanking him 
for a letter from Mr. Sanders in London, 
which treated of the superiority of the Morse 
instrument over the Wheatstone instrument, 
as then (1845) exhibited in London. Sand- 
ers says the Wheatstone instrument took 
an hour to transmit a sentence which the 
Morse instrument could send in five minutes: 

New Yor«, May 24, 1845. 

Dear Sir: I received yours enclosing Mr. Sanders’ 
letter, which is an excellent one, and comes now 
quite apropos. I showed it to the editors of Jour- 
nal of Commerce, who will make an article out of 
it. If you are not in want of the original letter I 
will bring it with me when Icome on. I have not 
had time yet to look after stamps for the office; I 
am busy with the instruments. Tel h matters 
look well. I wantall the minutiee of the pranks 
of the lightning; ro can give them to me when I 
see you. I hope the receipts of each office will soon 
mount up to at least $5a day. That sum will just 
pay expenses, exclusive of my salary and Vail’s. 

Truly your friend and servant, 
Sam. F. B. Morse. 





A telephone line has been established be- 
tween Paris and London and the toll is four 
shillings per minute. Sixty dollars an hour 
is a pretty bigsum to pay for the privilege 
of using even a polygot telephone, and Life 
thinks a distinction should be made in charg- 
ing the users. For example, it stands to 
reason that a female user would be likely to 
secure at least twice as much benefit per 
minute asa male patron. It has been cal- 
culated that the average woman can pack 
from 300 to 459 words into the compass of 
60 seconds, and isolated instances are on 
record to show that she has been able to 
stow away 1,000 without dropping dead. 
Again, it would cost a stutterer a small for- 
tune simply to say ‘‘Good morning; is the 
baby better?” Other urgent objections 
could be raised to this so-much-a-minute 
schedule, but these are enough to show that 
the telephone usurers are still carrying out 


their monopolistic ukases, regardless of the 
rights of their patrons.— Brooklyn Life. 





Mr. George W. Hebard, of the Sawyer- 
Man Electric Company, has in his possession 
an incandescent lamp made by bis company 
which has a recorded life of 67,000 hours 
and is still in good condition. 





Over 800 patents have been granted by the 
United States Patent Office on storage bat- 
teries and their details. 





The holes for the telephone poles were 
dug in town on Wednesday and the line will 
be pushed right through.—Hbensburg, Pa. 
Mountaineer. 

Let the inhabitants of China beware, lest 


they be thumped on the head by a line! 


> 


Effect of the Storage Battery Decision. 

The most interested party to the recent 
storage battery decision, next to Mr. Brush, 
was the Consolidated Electric Storage Com- 
pany, of this city, which practically owns 
the Brush patents on storage batteries for 
certain territory and uses. Mr. William 
Bracken, president of the Consolidated Com- 
pany, said to a reporter for the ELECTRICAL 
Review : ‘‘ Of course, we are much pleased 
with Judge Coxe’s decision. We shall im- 
mediately begin manufacturing our batteries 
on a larger scale. We regard this decision 
final, as it is not probable that the Accumu- 
lator Company will appeal the case. We 
havea large number of orders to fill for 
street railway companies who have hesitated 
to equip their roads with storage batteries 
until the question of patent rights was de- 
cided.” 

The 16 storage battery cars recently with- 
drawn from service on the Fourth Avenue 
line, in this city have been sent to the shops 
at Marion, N. J., to be overhauled ; as soon 
as repairs are completed, the cars will be put 


in commission again. The cars were run 
under a contract with the United Electric 
Traction Company, who were to operate 
them a stipulated length of time on trial. 
Owing to the patent complications the cars 
were withdrawn before this trial period bad 
expired. 

Mr. Alfred Skitt, superintendent of the 
Madison and Fourth Avenue Railway, said: 
‘“‘[T have no hesitation in saying that the 
storage battery cars used on our lines were 
entirely satisfactory, mechanically. By 
mechanically, I mean in all their details, 
electrical and otherwise.” 





The Clams’ Annual Waterloo. 


It has come at last! 

We have been feeling ‘‘clammy ” for the 
last few weeks and had a presentiment that 
something of this sort would be the result. 

Here ‘‘it” is: 

You are invited to be present at the Thirteenth 
Annual Rhode Island Clam Dinner, tendered to the 
Electrical Fraternity by the American Electrical 
Works, of Providence, R. I., at Vue de I'Eau Club, 
on Saturday, August 8, 1891. Lunch at 11.30. Bake 
opens at 2. Eveene F. PHILurps, 

Prest. 

The reception committee—who, by the 

way, is not expected to receive «ii the clams 





Fie. 2.—Detart oF Row.Lann’s Switcu. 


—is composed of the following well known 
clammers: Marsden J. Perry, Providence; 
Chas. R. Huntley, Buffalo; Henry B. Cram, 
Boston; E. B. Baker, New Haven; John I. 
Sabin, San Francisco; W. H. Sawyer, Prov- 
idence. 

The matter is a dark secret down at Vue 
de l’Eau. They are keeping it dark for fear 
a migration of clams may take place to 
Coney Island. That would be truly clam- 
itous. 

Our office boy, who is a denizen of Will- 
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Fie. 1.—Row1anp's GALVANOMETER AND REVERSING SwITCH. 


Electrical Exhibition at Melbourne. 

London Industries says: ‘‘It is proposed 
to hold a large international electrical exhi- 
bition at Melbourne about the end of the 
year. The exhibition will be held in the 
exhibition building used for the Centennial 
Exhibition in 1888. To obtain exhibits and 
support from those countries in which great 
attention is paid to electricity, the Victorian 
government has been approached, not with 
the idea of obtaining a subsidy, but merely 
for their countenance-and assistance in com- 
muuicating with other countries.” 


iamsburg, saw the invitation and remarked 

to us, ‘‘Sa-a-ay, youse fellers is in luck, 

but it’s no cinch fer de clams. See?” 
——_e 2 o—_—_ 

One of the silliest yarns that the New 
York Times has produced is that the West- 
ern Union Telegraph Company has possibly 
bought control of the American Bell Tele- 
phone Company; that holders of a majority 
of the stock of the latter were so hard hit by 
losses in other things last year that they of- 
fered to sell, but Mr. Gould would not pay 
the price asked. The Times thinks these 
holders may. since have come to Mr. Gould’s 
terms.— Boston Herald. 


An Electric Switch. 


Of the many electric switches and com- 
mutating devices which yearly appear, only 
a few possess special merit, but among such 
few we class the reversing switch shown in 
the accompanying engraving. Its special 
features are simplicity and ease of manipu- 
lation, and its small number of parts will 
admit of its being cheaply manufactured. 
Its mechanical design is also excellent. It 
comprises a lever of hard rubber, on the top 
and bottom of which are metal plates. The 
upper plate connects with a screw passing 
through an insulating bushing, and the 
lower plate rests upon a metal washer. 
Galvanometer wires connect with the washer 
and the screw. Two metal strips, arched as 
shown in the drawing, are fastened side by 
side. When the lever is thrown to the posi- 
tion illustrated, the low arch of the inner 
one forces the contact plate on the lever into 
hard contact with the overhanging end of 
the outer strip, and bears with a hard con- 
tact against the lower plate, thus lifting it 
clear of the flat part of the outer strip. The 
two strips are connected to the opposite poles 
of a battery. It will beseen that by shifting 
the lever to the left the strips will change 
contact with the plates, so that, whereas the 
inner one now bears against the under plate, 
the outer one will bear against said plate 
and the overhanging end of the inner one 
will bear against the top plate. The gal- 
vanometer is also worthy of nutice. The 
needle is mounted in a removable box which 
slides in or out of a recess in the coil frame. 
The connections are such that any one of 
several independent coils may be connected 
into circuit by means of the plug switch 
shown at the left of the galvanometer. 

This switch was invented by the late 
George Fredrick Rowland, of Greenwich, 
Conn., for use in connection with several 
measuring instruments of his design. Mr. 
Rowland was a cousin of Prof. Henry A. 
Rowland, of the Johns Hopkins University, 
and was preparing to enter the electrical 
course at Columbia College at the time of 
his death. This switch was only one of 
many origiual devices with which his work- 
shop was filled, and had he lived it is more 
than probable that he would have rendered 
material service to the science of electrical 
engineering. 

—_—— emo 
The Fort Wayne Electric Company, 
Fort Wayne, Ind. 

The above company have issued a most 
unique pamphlet which they have chris- 
tened ‘‘ Kind Words,” and they are down in 
black and white, so they ‘‘can never die.” 
The pamphlet consists of exact reproduc- 
tions of about 50 letters received by the 
Board of Public Works, of Jamestown, 
N. Y., from all parts of the country, in 
answer to a letter asking about the merits of 
the Wood arc lighting system. The broad 
statements made by the Fort Wayne Com- 
pany as to the advantages of the Wood 
system are fully substantiated in these let- 
ters. A stronger collection of testimonials 
we have never seen. 





The electric railroads of Newark, N. J., 
were handicapped last week by a strike 
of motormen and conductors, 
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The Position of Electric Tramways in 
England. 
{Special from a London Correspondent. | 

One of the most difficult: problems—in 
fact, the burning question of the day—which 
English electrical engineers concerned in 
the development of electric traction have 
had to solve, has been to induce the tram- 
way companies in the United Kingdom to 
become interested in the subject of substi- 
tuting electric traction for horse or steam 
haulage, or to adopt the former agency on 
new tramways. At the present time there 
are from 950 to 1,000 miles of tramway in 
the United Kingdom. The greater portion 
of this mileage is worked by borse cars, only 
about 80 miles being operated by electricity. 
All the latter, with the exception of the 
City and South London Electric Railway, 
are short experimental lines, worked on the 
third rail, open conduit and the storage 
battery systems, the overhead trolley system 
so general in the United States being entirely 
absent Most of the 30 miles are operated 
by private ‘individuals or compapies, the 
Birmingham Central Tramways Company 
and the North Metropolitan (London) Tram- 
way Company, which are experimenting 
with storage battery cars, being the only 
two public companies making tests with 
electric traction. Excepting the short elec- 
tric tramway at Blackpool, a seaside resort 
on the Lancashire coast, all other electric 
lines have not proved to be commercially 
successful undertakings. It is, therefore, 
not surprising that English tramway com- 
paniesshould regard electric traction schemes 
with indifference. They do not seem dis- 
posed to seriously consider the subject of 
adopting electricity as a motive power until 
it can be actually demonstrated that any 
particular system can be made a financial 
success, and they do not appear to be pre- 
pared to expend moncy in making experi- 
ments on their own account. In fact, the 
essence of their feeling is, *‘ Does electric 
traction pay?” 

The first occasion on which the subject of 
electric traction was brought prominently 
under the notice of English tramway com- 
panics, was a year ago at the annual meet- 
ing of the Tramways Institute of Great 
Britain and Ireland. A more representative 
body of men could not possibly be found, 
as the members of the Institute comprise 
the directors, managers and engineers of the 
whole of the tramways in the United King- 
dom. Papers were read descriptive of the 
accumulator cars in Birmingham and those 
in service on the North Metropolitan line at 
Barking, in the East of London. The papers 
were not of special interest, but the discus- 
sion was of a lively nature. This was due 
mainly to the fact that one speaker brought 
forward data tending to show that the 
storage battery cars at Barking had proved 
to bea failure from a commercial point of 
view. That statement has never been denied 
by the contractors, who were challenged to 
disprove it, if possible. Taken all round, 
the meeting was of unusual interest, and it 
was stated that at the next assembly electric 
traction on tramways would be seriously 
considered. 

That ‘‘next assembly” took place to-day 
(July 2), under the presidency of Mr. W. J. 


Carruthers: Wain, chairman or director of 


seven English tramways. The meeting was 
attended by a large number of members and 
by several well-known electrical engineers ; 
and the proceedings, a short summary of 
which will be interesting as showing the 
present feeling of tramway companies and 
promoters of electric traction, were of an 
animated character. Papers on the follow- 
ing subjects were read: ‘‘ Lineff system of 
electric traction,” by Mr. Gisbert Kapp ; 
‘Self-contained electric tramcars,” by Mr. 
A. J. Jarman ; and ‘‘ The Gordon system of 
electric traction,” by Mr. J. Gordon. The 
Lineff system, which was described it the 
ELECTRICAL Review of October 18, 1890, is 
of the closed conduit type. It will be re- 
membered that the current is collected or 
** picked up” from a third rail laid in sec- 
tions, either at the side or in the middle of 
the line, the collection being effected by 
means of a brush attached to a large magnet 


ELECTRICAL REVIEW 


carried under the car. The current passes 
from the generating station along a copper 


-conductor laid on insulating tiles at the bot- 


tom of the conduit, and on the top of the 
conductor lies a strip of hoopiron. When 
the car is on the line and the current is pass- 
ing, the iron strip is attracted into contact 
with the sectional rails and a second rail 
immediately under the surface, and the cur. 
rent passes through the latter, is picked up 
by the brushes and passed through the mag- 
net and motor, thence returning to the 
generating dynamos by the ordinary track 
reils It was found with this arrangement 
of conductor that the insulation resistance 
was only 4,475 ohms per mile. Mr. Kapp, 
therefore, recommended a different kind of 
conductor, a sample of which was shown. 
It consists of a copper trough supported at 
intervals by earthenware insulators, instead 
of the conductor touching the bottom of the 
channel along its whole length, as was the 
case formerly. By this means the area of 
the surface along which an escape of current 
cao take place has been greatly diminished 
and theinsulation very much increased. The 
insulation with this method averages 35,000 
oums, and Mr. Kapp was of the opinion 
that it might be further increased to 100,000 
ohms. 

The paper on ‘‘Self-contained electric 
tramcars,” gave a description of the Jarman 
storage battery system. This method, which 
was briefly referred to in the ELECTRICAL 
Review of recent date, is being promoted 
by the electric tramcar syndicate, and two 
cars are now ready for experimental work 
on one section of the London Tramway Com- 
pany’s system. The accumulators are ar- 
ranged under the seats of the car, and by a 
special arrangement the exhausted cells can 
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The gearing consists of wrought iron pinions 
and mortice wheels; the switches, one of 
which is arranged at each end of the car, 
are cylindrical and are so made that either a 
furward or backward motion of the motor 
is attained without the use of reversing gear 
or levers. Until quite recently, Mr. Jarman 
has used E. P. 8. cells, which, and also 
other storage batteries, are generally cov- 
sidered to have reached their maximum 
efficiency which, to say the least, is low. 
Mr. Jarman is, however, not of this opinion 
as he has devised a storage battery which he 
claims will bear at least half as many again 
discharges as those now in use before any 
renewal of the positive plates is necessary. 
The serious objection of the burning asunder 
of the leaden lugs and bridges, due partly 
to the flow of a heavy current but mostly to 
the cracking and crystalizing of the lugs 
and bridges, has been overcome by inserting 
a solid quarter inch tinned copper conductor 
in the center of the lug and bridge and du- 
plicating the connections throughout. This 
makes a combined lug and bridge which 
will carry 450 amperes safely and at the 
same time the internal resistance of the cell 
is reduced to one-half, the tendency being, 
when the fly nuts are tightened, to improve 
the connection rather than to injure it. The 
fly nuts of these cells are made of aluminium 
and weigh only 100 grains when finished. 
The plates of the cells are an alloy of alu- 
minium and lead. Thisalloying stiffens tbe 
plates and incieases the capacity of the neg- 
ative plate to absorb and return hydrogen. 
The form and construction of the plates are 
such that the material which eventually be- 
comes active is so keyed in that it cannot 
and does not fall out when the battery is in 
action, and Mr. Jarman bas not found these 
plates to buckle even when discharging up 
to 300 amperes. He estimates tbat the con- 
sumption of fuel, wear and tear of ma- 
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Tuomson-Hovuston Etectric Light PLANT ON FERRYBOAT ‘‘MONTAUK.” 


be quickly withdrawn endwise from the car 
and freshly charged cells substituted. The 
motor, which is carried on a steel frame 
under the car, consists of two bi-polar field 
magnets joined by one yoke, the weight be- 
ing, therefore, more evenly distributed over 
the supports. There are two armatures 
attached to one single shaft, each armature 
revolving within its own field. The field 
magnets are wound in series with an addi- 
tional winding of smaller copper wire which 
acts as a resistance, no external resistance 
being employed. Thus, on starting the 
motor, the two field magnets with both ar- 
matures are brought into action with the 
wound-in resistance all in series, the result 
being, according to Mr. Jarman, that the car 
starts from a point of rest with far less cur- 
rent than it is possible for any single arma- 
ture to do. The next movement is to cut 
out the resistance of each field and work the 
compound motor in series ; the third speed 
is obtained by cutting out one motor alto- 
gether, leaving the other to perform the 
work alone; the next speed is secured by 
connecting the compound motor in par- 
allel. A test with this motor gave the 
following results: (1) A current of 80 
amperes was made to pass through one 
armature and one field magnet, and this 
gave a torque of 60 pounds. (2) A current 
of 50 amperes was put through and gave 
a torque of 97 pounds. (3) The motor 
was then coupled with the two wind- 
ings in series through both field magnets 
and both armatures, and a current of 28 
amperes passed through gave a torque 
of 117 pounds. Thus, by coupling the 
motor in this method and by using no 
external resistance, nearly double the torque 
or starting force is obtained with only half 
the current to do it. A run with a fully 
loaded car of 44 passengers was accom- 
plished on a gradient of from 1 in 18 to 1 in 
22 with a current used of 50 amperes at 90 
volts. The speed of the armature shaft is 


650 revolutions at eight miles an hour, the 
power of the motor being 14 horse-pewer. 


chinery and renewal of batteries would cost 
2d (four cents) per car mile run in a large 
installation—probably 20 cars. 

The paper on the ‘‘Gordon system of 
electric traction” referred to a method of 
closed conduits. The general principle of 
the system isa series of contacts, charged by 
means of automatic magnets in a box placed 
in the ground every hundred yards, orabout 
16 to the mile of line. Thecurrent is picked 
up from the third rail luid in sections by 
means of a magnet carried on the car. Any 
kind of gear or motor can be used. The 
— is being experimented with in Lon- 

on. 

It will be unnecessary to refer at any 
length to the discussion, which, although 
taken separately on each paper, pointed to 
the same result. The discussion was par- 
ticipated in by the representatives of the 
principal tramway companies and by Messrs. 
G. Kapp, A. Lineff, A. Reckenzaun, Hol- 
royd Smith, A. Dickenson, etc. As far as 
electrical engineers were concerned, they 
were naturally in favor of the adoption of 
electric traction, but opinion was, of course, 
divided as to the bestsystem toemploy. On 
the part of the tramway companies, esti- 
mates were asked for and obtained regarding 
the first cost of installation, cost of main- 
taining and cost of working per car mile. 
The data given, although consisting only of 
estimates, seemed to greatly interest the 
tramway directors, who appeared inclined to 
adopt either an underground or storage bat- 
tery system provided one or the other could 
be worked more economically than either 
steam or horse haulage. Several tramway 
companies offered to allow experiments to 
be conducted on sections of their lines, and 
the general conclusion to be drawn is that 
English tramway companies are ready to 
substitute electric traction for present meth- 
ods if the results are commercially success- 
ful. The ultimate result of the meeting will 
doubtless be a great extension iu electric 
traction in this country. A. W. 

London, July 16, 1891, 
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The Electrical Census of the State of 
New York. 


Hon. Robert P. Porter has appointed Ho- 
ratio A. Foster special expert agent for the 
collection of statistics relating to the elec- 
trical industries for the State of New York. 
In making the appointment recommended 
by Mr. Allen R. Foote, it is the intention of 
the census office to complete the work for 
the State of New York and to publish the 
results in a special bulletin at the earliest 
practicable date. It will, therefore, be the 
good fortune of this State, not only to have 
the benefit of the publication in advance of 
all other States, but also the honor of being 
first in the series of bulletins to give the re- 
sults of the electrical census of the United 
States. For these reasons the census office 
and all interested in this department of its 
work are extremely anxious to have the re- 
port for New York complete and accurate 
in every detail. It is especially desirable 
that every person in the State in any way in- 
terested in the electrical industries shall 
cordially co-operate with Mr. Foster in facil- 
itating his work and furthering the general 
interests involved. 

Mr. Foster wil] visit every electric central 
station, electric railroad and the more im- 
portant isolated plants in the State and assist 
their superintendents in correctly filling the 
official schedule. All schedules. that have 
been sent to Washington are put into his 
hands for correction and verification. 

Mr. Foote hopes that each superintendent 
will keep the fact in mind that one great 
point of value in Mr. Foster’s work will be 
the quickness with which it can be com- 
pleted. A very great service will be rendered 
by each superintendent if he will earnestly 
endeavor to assist in completing the work, 
so far as his station is concerned, in the 
shortest possible time consistent with accu- 
racy. 

To assist in saving time it is suggested that 
each superintendent should have a correct 
memorandum for Mr. Foster, covering the 
following details: 

1. Average number of poles per mile. 

2. Kind of wood. . 

8. Number of poles part wood and part 
iron. 

4. Total length of conductors on poles. 

5. Total length of conductors on housetops. 

6. Total length of conductors on bridges, 

7. Total number of service connections. 

8. Number of service connections on each 
alternating current main. 

9. Total cost of all aerial conductors. 

10. Total annual cost of maintaining all 
aerial conductors. 

Mr. Foster will give each company due 
notice of the date when he will call for the 
purpose of finishing up its schedule and 
will give all the assistance that may be 
necessary. 

Mr. Foster’s experience in the electrical 
field and in the manipulation of statistics 


peculiarly fit him for his recent appointment. 
The work in his hands will be thoroughly 
done, and the Review takes pleasure in 
recommending him to the kind consider- 
ation of all with whom he may come in 
contact. 





A Thomson-Houston Marine Instal- 
lation. 

The illustration presented herewith shows 
the electric light plant on board the new 
ferryboat ‘‘ Montauk,” belonging to the 
Union Ferry Company, of Brooklyn. Cur- 
rent is supplied by a Thomson Houston dy- 
namo of 125 lights capacity. The armature 
makes 1,550 revolutions per minute. The 
engine is a 15 horse-power Straight Line, 
making 280 revolutions, and was furnished 
by Williams & Potter, of New York. 

The ‘‘ Montauk ” has an iron hull, but the 
hull is not used as a return for the circuits. 
No. 3 Habirshaw wire is used in the mains, 
No. 12 in the cabins and No. 14 on the upper 
deck. The plant works to the entire satis- 
faction of the ferry company. There are 
six boats belonging to this company already 
equipped with electric lights, and any new 
boats they may build will be equipped in 
the same way. The plants are all installed 
under the supervision of Mr. Ray Gaul, the 
engineer for the company. 
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Organ Blowing by Electricity. 

That electricity is efficiently satisfying the 
demands made upon it in the blowing of 
organs is proved by the success in the in- 
stalling of a ‘‘C. & C.” electric motor for 
blowing the large organ in the Brooklyn 
Tabernacle. 

The organ is one of the largest in this 
country and in the amount of wind required 
it certainly is the largest. The pipes are 
made of the very largest scale and the 
scheme presents a great array of 8 and 16 
foot registers. Besides the demand made 
upon the bellows for supplying wind to the 
pipes, the action throughout is pneumatic, 
requiring wind for this as well. 

There are three large bellows of different 
pressures, the largest of which is 16 feet 
long and 6 feet 6 inches wide. This latter 
forms, as it were, the power bellows, and 
besides supplying the high pressure solo 
stops and pneumatics, it feeds the other two 
bellows. These other bellows are at a 


= ut ’ 
Ht) 
itis 
bead LI Lt Ta 


al 


————= 
< = 
NRE EERE ENTREE TOT (UT 





and down by an iron connection attached to 
the cranks of a driving shaft, and strapped 
to the lever at a point between the fulcrum 
of the lever and the connection with the 
upright. A stroke, then, of seven inches of 
the cranks has even a greater stroke in the 
rise of the feeders. The volume of wind 
supplied in the movement of one of these 
feeders is nearly 25 cubic feet, and in one 
revolution five cubic feet would be supplied. 
The bellows makes, or can make, 40 strokes 
a minute, so that the greatest amount of 
wind that this bellows would have acapacity 
for supplying would be 3,000 cubic feet of 
air per minute. 

The plan or system of regulation is sim- 
ilar to a plant recently introduced in St. 
George’s Church, New York city, where, in- 
stead of the large power bellows supplying 
one organ, the wiod trunks are run to the 
chancel and gallery organs, Keeping all the 
bellows in each of them constantly full and 
automatically regulated. The selection of 
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To Investigate European Rapid Transit. 


At the meeting of the Boston rapid transit 
commission held last week, on the motion 
of John Quincy Adams, it was voted that 
Hon. J. E. Fitzgerald be appointed a com- 


mittee to go to Europe to study the various 
systems of rapid transit in operation there. 
The appropriation of $2,500 made at the lust 
session of the governor’s ccuncil will be 
used for the expenses of the journey. Mr. 
Fitzgerald will start at once. He will visit 
Liverpool, London, Birmingham, Brussels. 
Paris, Glasgow, Hamburg, Berlin and other 
of the largest cities on the Continent. In 
London, especial attention will be given to 
the tunnel system; in Glasgow, to the via- 
duct, and in Berlin, to the elevated road. 

It is expected that it will be voted to send 
another member in a few weeks, and Mr. 
Richardson will probably be the fortunate 
man. He will leave about a week later, and 
will meet Mr. Fitzgerald in Europe about 
August 15. 

The committee intend to make a very 
complete investigation into the success of 
the systems now in use in Europe, especially 
in relation to their adaptability to Boston. 
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capital, $1,000,000. 


leavenwerth, Kan.— Merchants’ Ekcctric 
Light Company; capital, $50,000. 


New Albany, Ind.—The Light, Heat and 
Power Company; capital, $50,000. 


Concord, N. H.—The Shanahan Electrical 
Works Company; capital, $50,000. 


Sparta, I1].—Gaston Electric Man.ufac- 
turing Company; capital, $125,000. 


ORGAN BLow1nG PLant IN Dr. TALMAGE’s NEW BROOKLYN TABERNACLE.—‘‘C. & C.” ELEcTrIc Motor. 


lower pressure and are automatically fed 
from the larger bellows, so that when they 
are full the supply from the larger bellows 
is cut off. When they fall, from the reason 
that wind has been used from them, they 
are again replenished by the larger bellows. 
The larger bellows is automatically con- 
trolled by regulating the supply of current 
into the motor. A motor of three horse- 
power, especially wound to be used in con- 
nection with a special type of rheostat, sup- 
plies the necessary power to the power 
bellows. 

As the bellows is filled the speed of the 
motor decreases, until when entirely full the 
motor is at rest or as nearit asit is practicable 
to run it. The supply is kept constantly 
full, the motor running at the speed required 
to keep itso. The large power bellows is 
made up of a large receiver of the above 
dimensions and three horizontal feeders, 
nearly six feet square. These feeders are 


lowered and raised by an upright connected 
to the end of a lever, which is driven up 


electricity as an agent for doing the work 
of blowing that large organ was made by 
reason of the great success that the motors 
doing this class of work are meeting with, 
and in the tests that have been made the 
records show that the electric motor is found 
to be more economical, more perfect in its 
regulation, more controllable and more re- 
liable, than any power yet used in this field. 





The Electric Light in Dentistry. 


We now have the electric light to aid us 
in our dental operations, and I find by its 
use I can discover imperfections in cavities 
I have prepared that had previously escaped 
my attention. Why? Because the electric 
light gives a paler white light, and it is more 
intense than daylight. This is particularly 
so in that form of decay known as the white 
decay. You may prepare the cavity with 
the ordinary care, having it seemingly per- 
fectly dry, and a magnifying glass will show 
you no imperfections, but with the aid of 
the electric light you find them.—Dr. Pruyn. 





Baltimore, Md.—West Arlington Tele- 
graph, Telephone, Electric Light and Power 
Company; capital, $50,000. 

Chicago, Ill.—The Electrical Reminder 
Company has filed a certificate of increase 
of capital stock from $25,000 to $250,000. 

New York, N. ¥.—The United States Bul- 
letin Company; to manufacture, rent and 
sell patent electrical and mechanical appli- 
ances for bulletins; incorporated in West 
Virginia; capital, $200,000. 

Applegate, Ia.—The Applegate Electric 
Conduit Company has been incorporated to 
introduce a newly patented underground 
conduit electric railway. W. H. Applegate 
and W. H. H. Thomas are interested. 

Concord, N. H.—The Penacook Electric 
Light Company; capital, $100,000. The 
incorporators are, C. H. Sanders, E. H. 
Brown, G. W. Abbott, John Whitaker, W. 
W. Allen, C. E. Foote, E. E. Graves, W. G. 
Buxton, John C. Pearson, A. C. Alexander, 
Isaac Baty, Frank A. Abbott. 


Fort Wayne, Ind.— Fort Wayne District 
Telegraph Company; capital, $20,000. 

Jersey City, N. J.—The Telephone Diree- 
tory Publishing Company; capital, $10,000. 

Philadelphia, Pa.—United States Print- 
ing Telegraph Company; capital, $5,000,000. 

Brooklyn, N, ¥.—The Elektron Manufac- 
turing Company bas increased its capital 
from $100,000 to $200,000. 

Creal Springs, Ill,—Electric Light, Strect 
Railway and Power Company; capital, 
$6,000; incorporators, W. Debolt, C. L. 
Ostrich and W. 8. Carroll. 

Danville, I11.—The Citizens’ Gas and Elec- 
tric Railway Company ; capital, $100,000 ; 
incorporators, James R. Kendall, Will Beck- 
with, Clarence H. Beckwith and Herbert 
W. Moorebcuse. 

Hot Springs, 8. D.—Hot Springs Street 
Railway Company; capital, $50,000; di- 
rectors, Edward Calhoun, Orlando Fer- 
guson, Chas. G. Fargo, Edward Petty, Sy!- 
vester A. Calhoun, 
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Those cool days sandwiched in between 
the scorchers made the electric fan men and 


Summer hotel proprietors alternate between 
happiness and despair. If it would only 
stay hot or cold! 





It was stated in Wall street last week, 
that the entire street railway system of the 
city of Detroit, comprising a total of over 80 
miles in length, bad been purchased by 
Waller,Cook & Wagner, corporation lawyers, 
of Wall street, representatives of a New 
York and Boston syndicate, for $5,000,000 
The roads have been prosperous, and the 
gross earaoings in a year are said to have 
amounted to over $1,00),000. It has been 
determined to make the roads electric lines. 








McElvaine and Trezza, the Brooklyn 
murderers, were sentenced to be electrocuted 
during the week beginning July 27. They 
will not meet their fate, probably, until 
October, as the appeals taken in their cases 
will act as stays until that time. Minnaugh 
and Fanning, New York murderers, are 
confined in the Tombs under the same sen- 
tence and conditions. Loppey is also in 
the Tumbs. He was sentenced to be 
electrocuted the week beginning January 
23, and is awaiting the action of the Court 
of Appeals in his case. 


The treaty with San Domingo, which 
goes into effect September 1, 1891, will 
admit free of duty into Dominician ports 
the following: Telegraph wire and tele- 
graphic, telephone and electric apparatus of 
all kinds for communication and illumina- 
tion. 





President Harrison has issued a proclama- 
tion setting forth the terms of our new 
treaty with Spain providing for reciprocal 
trade with Cuba and Porto Rico. The 
following manufactures of the United 
States will be admitted into Cuba and Porto 
Rico free of duties: 

Machines and apparatus—agricultural, motive, in- 
dustrial and scientific—of all classes and materials, 
and loose pieces for the same. 

Carriages, cars and other vehicles for rail- 
roads or tramways, where authorization of 
the Government for free admission has not 
been obtained, will be admitted at one per 
cent. ad valorem. 





New York Truth doubts whether it will 
ever be the privilege of its readers or its 
readers’ children to ride through the pro- 
posed rapid transit tunnels, facetiously add- 
ing: *‘ Capitalists will, no doubt, be eager to 
build as many tunnels as the Rapid Transit 
Commissioners like, and be content, when 
the task is done, to wait uatil somebody in- 
vents a motor that will make the tunnels of 
some account.” A well-known electrical 
engineer has publicly offered to wager $50,- 
000 that he can furnishan electric motor and 
supply a system capable of drawing a train 
of cars ata speed of 40 miles an hour through 
such a tunnel. There is nothing problem- 
atical about it; nor does the motor have to 
be invented. Asa prophet, 7ruth is simply 
notinit. It forgets that we live in an age 
of electricity. If electricians be given half 
a chauce, rapid transit will materialize with 
a big M, and the speed may be anything 
required, from five to 50 niles an hour. It 
has been practically demonstrated that more 
than double this speed could be maintained. 








THE TELEPHONE AND ITS CRITICS. 

Every now and then some writer on the 
daily press vents his spleen on the telephone. 
For many years past vituperative articles 
directed against those who supply the public 
with one of the greatest and most time sav- 
ing conveniences of the age have periodically 
appeared in the newspapers, written invari- 
ably by men who are utterly ignorant of the 
numerious difficulties, technical and other- 
wise, which stand in the way of maintaining 
ina great city, with numerous outlying towns 
and suburbs, a telephone service which shall 
be completely and at all times invulnerable 
to complaint at every point. 

The latest culprit is the New York Tribune, 
which published recently an editorial article 
on the telephone service which, for virulent 
invective and vitriolic abuse, has seldom been 
equalled That such wholesale complaints 
are entirely unjustified goes without saying. 
No system or industry that depends for 
satisfactory working on such a complicated 
orgauization of mechanical appliances and 
human intelligence, can be entirely free from 
occasional failures. That the failures are so 
few is vastly to the credit of those who direct 
the working of our systems of telephone 
communication. 

Looking at the matter from a common 
sense point of view, it may safely be stated 
that the telephone service, generally speak- 
ing, is managed as wellas, or even betterthan, 
most of the other great industries with which 
the public is brought into daily contact. It 
is certainly as well managed as the telegraph, 
the working of which is not under the eye of 
the general public, as to a great extent is the 
case of the telephone. The telephone cer- 
tainly gives the public better service than 
either our short or long distance methods of 
transit. The daily press, much as it plumes 
and prides itself on its enterprise and the 
benefits it confers on the public, cannot 


compire with the telephone in real useful- 
ness or efficient management. Such com- 
parisons might be multiplied ad nauseam, 
but sufficient has been suid to show that the 
telephone is a far more valuable and active 
public servant than the irresponsible critics 
of the daily press would have us believe. 
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INTERNATIONAL TELEGRAPHY. 


An interesting article on ‘‘ International 
Telegrams” was contributed recently to 
Harper’s Weekly by Mr. E. A. Bradford. 
Mr. Bradford very justly satirizes the extra- 
ordinary choice uf subjects shown by those 
who are entrusted with the responsibility of 
selecting subjects for ‘‘ news” telegrams sent 
from one country to another. The outrage- 
ous rubbish that is often telegraphed to 
American papers as European news is only 
rivaled in outrageousness by the rubbish 
that appears in European papers as tele- 
graphic news from America. When Mr. 
Bradford attempts to explain the blunders 
that often occur in preparing condensed tele- 
grams for printing in a newspaper by saying 
that ‘‘ there is no way of cabling a period or 
a quotation mark,” he makes a simple mis- 
statement. Curiously enough, too, he uses 
as an illustration of his alleged source of 
error a message which was not punctuated 
originally and required no period, but its 
meaning was entirely changed by the over- 
zealous telegraph editor of the journal to 
which it was addressed. He inserted a 
period where none was intended, and his 
readers learned that ‘‘ Argentine National 
Bank announced suspension payment. 
Quarterly dividend ordered last annual 
meeting.” Without the period the message, 
of course, conveyed a very different and 
less ominous meaning. 

As a matter of fact, the international tele- 
graph code contains signals not only fora 
period and a quotation mark, but also for a 
comma, for underlining, for parenthesis, for 
quotation marks and even for a note of 
admiration! Any of these embellishments 
are ‘‘cabled” if written on the original 
message; some, of course, as they require to 
be sent both before and after the words un- 
derlined or quoted, are charged for as a 
word, but others are sent without extra 
charge. In cases where their omission 
would obviously alter the sense of a message 
they would certainly be sent, but as a rule 
the senders of telegrams condense so freely 
that they leave out of their own accord all 
that they pos-ibly can, including punctua- 
tion marks. 

As a general rule, there are far fewer 
errors in telegrams sent by submarine cable 
than in those sent over land lines. The 
reason for this is that the force employed 
is of a higher grade of skill, the organization 
and supervision more perfect, and the work 
is done throughout more conscientiously. 
A very close check is kept on the accuracy 
of the messages, and as copies and records 
are kept in every office through which they 
pass, any errors that occur are almost un- 
failingly traced to their origin, and the 
culprit is punished by a fine. Doubtful 
words and figures are repeated back by 
receiver to sender for safety’s sake and 
every other possible precaution is taken by 
the operators themselves to ensure freedom 
from errors. Taking into consideration the 
immense volume of business that is handled 
by all the large submarine telegraph com- 
panies, and the remarkable speed with which 
it is haniled—examples of which we have 
frequently mentioned —the percentage of 
error is extraordinarily small, as all those 
who do much international telegraphing 
will readily admit. 





The work on the Broadway Cable Rail- 
road still keeps the most important artery of 
the city’s traffic in a state of blockade, and 
the same condition of things is likely to ex- 
ist for a long time, probably a year to come. 
Many unexpected difficulties have been en- 
countered, and the removal of gas and water 
mains, telegraph, telephone and electric light 
subways, and other subterranean obstruc- 
tions, has beena job of far greater magnitude 
than the contractor had bargained for, while 
the rock uptown bas been a hard nut to 
crack. The Steam Company’s mains on 
lower Broadway have been disposed of by 
the drastic, if somewhat expensive, method 
of purchasing the franchise for the tidy sum 
of $100,000. The steam will shortly be cut 
off and the mains entirely removed. This 
will be a blessing to the electrical companies 
whose wires lose their megohms very rapidly 
under the influence of the intense heat to 
which the subways are subjected at present. 


. 
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CORRESPONDENCE, 


OUR LONDON LETTER. 

Carlsbad.—On the 9th inst. the town of 
Carlsbad was for the first time lighted by 
electricity. 

Messrs. Priestman Bros —Such satisfac- 
tory progress has been made by the Priest- 
man oil engine during the last two years, 
that in order to ensure prompt carrying out 
of orders, the works at Hull have been 
largely extended. 

A Sad Drowning Fatality—Much regret 
has been caused in electrical circles by the 
drowning, at Hampton Court, of Mr. W. G. 
Mackenzie, the secretary of the General 
Electric Traction Company. Mr. Macken- 
zie was bathing in the backwater at Hamp- 
ton before breakfast and was seized with 
cramp. He was unmarried and only 37 
years of age, and was appointed secretary to 
the General Elé@ctric Traction Company at 
the time of its conversion from the Electric 
Traction Company and Messis. lmmisch & 
Company. 

Death of Prof. Wilhelm Weber. — The 
second of the great trio, Gauss, Weber and 
Thomson, who were the architects of the 
electro-magnetic system of measurement,has 
just passed away at Gottingen, at the age of 
87. In the course of his scientific researches 
with Gauss into terrestria) magnetism, the 
two scientists established in 1834, between 
the pbysical laboratory and the astronomical 
observatory, the first telegraph that really 
worked. Weber’s genius was, however, 
chiefly exercised in the domain of electro- 
dynamics. Since 1865 Weber has been on 
the list of members of the Académie des 
Sciences, Paris. 

Frankfort Exhibition.—One of the subjects 
discussed at the recent meeting of the elec- 
trical section of the London Chamber of 
Commerce was the formation of a party to 
visit this exhibition. The authorities of the 
Frankfort exhibition have been communi- 
cated with and greatly favor the proposed 
visit, which would probably extend from 
September 5 to 15. The secretary of 
the London Chamber of Commerce will be 
glad to hear from electrical engineers and 
others interested, as to whether they propose 
to visit the exhibition, and whether they 
would wish to join the party and would find 
the date suitable. 

Paris.—The Daily News, certainly the best 
of the London dailies for electrical news, 
lately had the following editorial note: 
‘*Paris is now the best lighted city in the 
world, and a model for all cities bent on the 
introduction of electric lighting on a grand 
scale. Theold troublesome question of how 
to dispose of the wires never arises in Paris, 
where, thanks mainly to the subways, there 
are absolutely no obstructive wires.” There 
is to be ap exhibition at the Palais d’Indus- 
trie, commencing the 23d inst., and some in- 
teresting electrical exhibits are promised. 
To the project for the long-delayed metro- 
politan railway across the city of Paris has 
now been added a scheme for the construc- 
tion of an electric railway. 

Electric Lighting of Brighton.—The works 
undertaken by the corporation are now 
approaching completion, and the result will 
be awaited with the greatest interest. In 
North Road the generating station is practi- 
cally completed, and the boilers are already 
fixed in the boiler house ready for firing at 
any time. In the engine-room there are 
four dynamos giving an approximate out- 
put of about 165 kilo-watts, coupled to four 
Willans central valve engines. Space has 
been reserved for doubling the number of 
dynamos and the engines connected there- 
with. The service and supply mains in the 
streets comprised in the existing scheme 
have all been laid, with the exception of the 
branch passing along the Western Road to 
the western boundary of the borough. Ina 
fortnight this will be completed and every- 
thing sufficiently advanced to enable the 
necessary tests to be made, after which con- 
nections will be effected to private con- 
sumers, the dome and the pavilion. The 
new lighting, if properly carried out. will 
add to the many attractions of ‘‘ the Queen 
of Watering-Places.” 

The Electrical Engineers’ Conversazione.— 
The annual conversazione of the institution 
was held last Monday evening in the gal- 
leries of the Royal Institute of Painters in 
Water Colors, Piccadilly. Some 800 guests 
accepted the invitation of Professor Crookes 
(the president) and Mrs. Crookes, among 
whom were most of the leading scientists of 
theday. The band of the Coldstream Guards, 
under Director C. Thomas, played a selection 
of music, and a most enjoyable evening was 
spent in viewing the exhibition of the So- 
ciety of Portrait Painters, now being held 
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in the galleries. Among those who accepted 
the invitation to be present were the follow- 
ing: Sir Fred. Abel, K. C. B., F. R. S.; Sir 
J. Douglass, F. R. 8.; W. H. Preece, F. R. 
8.; Sir William Thomson, P. R.8.; Dr. J. 
H. Gladstone, F. R. 8.; the Duke of Marl- 
borough, Sir Edwin Arnold, Sir Fred. Bram- 
well, Bart., F. R. 8.; Sir David Salomons, 
M. A.; C. E. Spagnoletti, Colonel Salmond, 
P. E.; G. G. Ward (New York), W. J. 
Karner and E. L. Corthell, of the Chicago 
Exhibition, 1893; Alexander Siemens, Gis- 
bert Kapp, M. I. C. E.; 8. Z. de Ferranti 
and Dr. Joho Hopkinson, P. R. 8. 

Jan Van Beer’s Souper Artistique.—As a 
welcome to his numerous friends and patrons 
in England, this daring and original artist 
gave a supper last Wednesday, at the Con- 
tinental Gallery in New Bond street, London. 
As the skillful use of the electric light did 
much towards producing a most dainty and 
artistic effect, the function is worthy of a 
passing mention. There were over 100 
guests present, among them being the Duke 
of Marlborough, the Marquis of Stacpoole, 
Lord Dorchester, Mr. Alma Tadema, Mr. 
Thaddeus, Mr. Spielman, of the new weekly 
journal, Black and White, Mr. Harry Fur- 
niss and Mr. Clement Scott, as well as a 
host of other celebrities. The Prince of 
Wales was expected, but his many engage- 
ments, owing to the visit of the German 
Emperor, prevented his attendance. The 
electric installation for the gallery, consisting 
of 575 incandescent lamps, was carried out 
by Messrs. C. Mellier & Company, of Mar- 
garet street, Cavendish Square, under the 
superintendence of Mr. W. Lowry, their 
engineer, who did the whole of the fittings 
up in one day with four men, setting up the 
transformers also by which current was 
provided from the Grosvenor circuit. 

The Electric Lighting of the City of 
London.—In order to afford the Commis- 
sioners of Sewers an opportunity of inspect- 
ing the progress of the work done in connec- 
tion with the city lighting, there was a public 
demonstration one day last week with the 
26 arc lamps which have been erected in 
Queen Victoria street. The press opinions 
were thorougbly favorable, and the old 
strong objection as to the depth of shadow 
shown has been greatly modified. Of late 
years the public have become so accustomed 
to electric lighting that the first effect upon 
entering Queen Victoria street was not so 
very striking, but on passing through New 
Bridge street, where the lighting is simply 
by gas, the contrast between the two 
methods of illumination was very great. 
The arc lamps are on columns about 20 feet 
high, placed slternately upon eitber side of 
the street about 120 feet apart. To obviate 
the necessity of carrying a long ladder for 
the trimming of the lamps, sliding steps 
have been provided which can be pulled out 
at alternate sides, the lowest being about 
eight feet from the ground, a short ladder 
is, therefore, all that would be required. 
In each of the pedestals there is also a 
switch by which any lamp can be cut out 
without breaking thecircuit. In connection 
with the lighting the City of London Elec- 
tric Lighting Company is about to be 
launched, and its prospects are Seeny 
of a more than ordinarily favorable descrip- 
tion. The immediate object of its formation 
was the financing of the important contracts 
which have been entered into by the Laing, 
Wharton & Down Construction Syndicate 
and by the Brush Electrical Engineering 
Company. The new company will begin 
operations with an ordipary share capital of 
£400,000, and with power to issue after- 
wards £800,000 in preference shares and 
debentures. Thetotal estimated expenditure 
for the carrying out of the contracts is 
£1,050,000, so the issue of £1,200,000 result- 
ing from the present issue and the subse- 

uent issues of preference shares and 

ebentures, is believed to be ample to meet 
all the requirements of the company. In 
the directorate of the new company are the 
Duke of Marlborough, Sir David Salomons, 
Bart, who is to be the chairman, the Earl of 
Suffolk and Berkshire and Mr. J. Bevan 
Braithwaite. Major-General Webber, C.B., 
has been appointed chief engineer, and no 
better appointment could have been made. 
If electric lighting has paid anywhere, and 
to that question there can be no doubtful 
answer, it ought to pay in the City of London, 
and it bas been only a Jong standing scandal 
that legal disabilities, legislative difficulties 
and other irritating obstacles should have so 
long delayed a mode of lighting worthy of its 
vast requirements. CHARLES FFRENCH. 

London, July 25, 1891. 


OUR BOSTON LETTER. 


Messrs, Insull and Ord, of the Edison 
General Electric Company, were in this 
city for several days during the present 
week. 

Mr. T. W. Sprague, of the Thomson-Hous- 
ton electric mining department, returned yes- 
terday after several weeks’ absence in Penn- 
sylvania. 

The New England Telephone Company is 
reported to have discontinued giving out its 
quarterly operations owing to a change of 
methods in keeping its accounts. 





Mr. Otis K. Stuart, for several years iden- 
tified with successful ek ctrical enterprises in 
this city, has accepted the position of treas- 
urer of the Germania Electric Company. 

The New England Telephone and Telegraph 
Company had a directors’ meeting on July 
22, and declared a dividend of 75 cents per 
share payable Saturday, August 15, to stock- 
holders of record Friday, July 31. 

Mr. Irving Evans, probably the best known 
stock broker in New England, is said to 
have circulated a report in this city and 
New York that he ‘‘has secured the big 
end of a syndicate to control a new matrix 
machine to set type by electricity.” 

The Providence Steam Engine Company, 
of Providence, R. 1., is equipping its plant 
with a large electric crane. The motor for 
the hvist will itself have 20 horse-power 
capacity, while the bridging will be operated 
by a 10 horse-power motor and the trolleying 
by a three horse-power motor. 

The Waddell-Entz Electric Company, 302 
Produce Exchange, New York, have built 
a large factory in Bridgeport, Conn., and 
new machinery is now being placed in posi- 
tion, and the company will be ready to map- 
ufacture about August 15. Several novel- 
ties in the electric line will first receive the 
company’s attention. 

The New England Engineering Company, 
is the name of a new company just entering 
the electrical field and whose headquarters 
are at 17 and 19 Harrison avenue, Waterbury, 
Conn. The company is composed of A. M. 
Young, A. O. Shepardson and E. 8. Breed, 
all of them well known throughout Con- 
necticut from their previous connection with 
electrical affairs. 

The Russell Electric Company, of this city, 
manufacturers of the Russell arc lamp, is 
enjoying a heavy run on its product, 
especially so on its new ‘‘ Baby” lamp 
which is not quite ready for delivery. The 
delay in filling orders for the latter is 
caused by some changes being made in the 
machinery manufactured especially for con- 
omens new lamp. 

One of the best equipped offices of the 
Southern New England Telephone Com- 
pany is that at Waterbury, Conn., in which 
has just been placed a switchboard of new 
and improved design. Mr. W. N. Sperry is 
manager of the Waterbury and Birming- 
ham division, and to him great credit is due 
for the efficiency of these two offices, to the 
first of which there are 456 subscribers, and 
to the latter 200. 

Negotiations for the Purchase of the Provi- 
dence Electric Protective Company’s busi- 
ness by the Narragansett Lighting Com- 
pany were completed in Providence on 
Tuesday. This will give the latter com- 
pany a practical monopoly of the electric 
business in that city, and back of it all it 
means tbe consolidation of the Narragansett 
Electric Lighting Company and the Union 
Horse Railroad Company. The latter is at 
present putting in the trolley system. 

Boston, August 1. ie 





OUR CHICAGO LETTER. 


Mr. Price, electrician of the Santa Fe 
route, located at Topeka, Kansas, was a vis 
itor in Chicago this week. 

D. B. Dean, of the Electric Merchandise 
Company, has just returned from a lengthy 
and highly successful trip along the Pacific 
coast. 

Mr. J. W. Mason, the electrical supply man 
from Kansas City, paid a flying visit to 
Chicago recently and found time to call at 
this office. 

Mr. W. 0. Cooke, of 409 The Rialto build- 
ing, Chicago, is receiving large orders for 
his portable car replacer. This device was 
illustrated ip a recent issve of the ELEc- 
TRICAL REVIEW. 

Mr. Gee. B. Shaw, general manager and 
Mr. C. Kammeyer, superintendent ard 
electrician of the National Electric Manu- 
facturing Company, of Eau Claire, Wiscon- 
sin, were visitors in Chicago this week. 

Mr. Geo. H. Meeker, Western manager of 
the New York Insulated Wire Company, 
has so far recovered from his recent severe 
illness as to be able to be at his office. He 
is well pleased with the volume of business 
seeured by him since becoming a Chicagoan. 

W. W. Low recently returned from an 
extended trip to Pacific coast points, as well 
as through the South. He is the genial 
representative of the Central Electric Com- 
pany, and between his persuasive abilities 
and the superior lines of goods he sells his 
his orders were, to say the least, desirable. 

Mr. S. G. Booker. general manager of the 
Fidelity Carbon Manufacturing Company, 
of St. Louis, was a welcome visitor in 
Chicago this week. Mr. Booker has every 
thing good to say of the condition of trade 
with his company. The specialty depart- 
ment of their works being at all times 
worked to its utmost capacity. 

We are glad to be able to report that Mr. 
Patton’s accident was not so serious as was 
first supposed. The wrist was dislocated 
and the arm broken just above it; there was, 
however, no serious bruises or iniernal in- 
juries An accident of this sort to some 
would mean weeks of confinement, but Mr. 
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Patton with utusual grit has been around 
every day. 

The Sioux City Engine Works report an 
active demand for their Corliss engines and 
have made recent sales as follows: One 150 
horse-power Corliss engive for the Dubuque 
Electric Railway Company, the first coni- 
pany to successiully operate a storage bat- 
tery system. An crector of the company is 
putting in four large engines at Moline, Il. 
A 200 horse-power Corliss engine and one of 
the new Stirling boilers is being installed 
for Emerson, Talcott & Company, at Rock- 
ford, lll. They are also putting in a 150 
horse-power engine for Leonard, Atkinson 
& Company, Dekalb, Il). 

Ever alive to the interest and comfort of 
its patrons, the management of the Chicago, 
Milwaukee and St. Pau) Railway are equip- 
ping all their cars with fan outfits for venti- 
lation of their cars. The intention isto place 
electric fan outfits as follows: Three in 
each dining car, one at each end of the pass- 
epger compartment and one in the kitchen. 
The chair cars and sleepers to have two each, 
ove in each end of the car. There is no 
doubt of the appreciation of this on the part 
of the friends of this popular railway, 

Mr. George ©. Kuntz. secretary and treas- 
urer of the Electric Contracting & Supply 
Company, of Cincinnati, has been spending 
a few daysin the city. Mr. Kuntz’s com- 
pany have decided to close up its business. 

r. Kuntz returns to Cincinnati for the 
present, but will return about the first of 
August, and will thereafter represent the 
Knapp Electrical Works. Both are to be 
congratulated upon this connection. Mr. 
Kuntz is a popular fellow, will represent a 
good house and is bound to make a success, 

Mr. W. W. Griscom, president of the Elec- 
tro-Dynamic Company, of Philadelphia, 
and vice president of the Accumulator Cc m- 
pany, of the same city, spent Friday of last 
week in Chicago on his return from Du- 
buque, Ia., where he has been investigating 
the storage battery street railway which his 
company have recently equipped. Mr Gris- 
com is highly pleased with the working of 
everytbing, and says the road is a complete 
success, Not baving apy cflicial informa- 
tion regarding Judge Coxe’s decision in the 
storage battery litigation, he refused to be 
interviewed on the subject. He, however, 
did not seem at all worried over the result. 
Mr. Griscom was en route for Philadelpbia 
and was the guest of Mr. Hood, sole North- 
western licensee for the Accumulator Com- 
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pany. 
Chicago, August 1. 





Death of Mr. Daniel W. Baker. 
The death of Mr. Daniel W. Baker, of 
Newark, N. J., occurred at his home on 
Sunday night last. He died of apoplexy. 
Mr. Baker was the senior partner in the 
firm of Baker & Company, probably the 
largest dealers in platinum in the world. 
He was the father of Mr. C. O. Baker, Jr... 
who is prominently known in the electrical 
field. Mr. Baker at one time was in the 
jewelry business and for some years helt 
public offices in his city of great responsi- 
bility. The many friends of Mr. C. O. 
Baker, Jr., will regret to learn of his sudden 
bereavement. 


LITERARY. 

The Technic, 1891, published by the En 
gineering Society of the University of Mich- 
igan, has been received. 

‘Railroad, Telegraph and Steaihship 
Builders’ Directory ” for 1891, has come to 
hand. The book is published by the Rail- 
way Directory Publishing Company, Pulit- 
zer Building, New York, and is the third 
anoualissue. This is the only directory 
the kind published, and the completeness of 
its lists and classifications makes it a work of 
value. 

Electricity is the title of the latest journal- 
istic venture in the electrical field. The 
first issue of the new weekly is typograph- 
ically excellent, and contains more than the 
usual amount of pews and advertising found 
in a first effort. The publication office is in 
Chicago. W. H. Temple is president and 
J. W. Dickerson is editor. The scope of 
the paper is stated to be ‘‘ popular, practical, 
technical.” This is a very broad and am- 
bitious aim for an infant, and it remains to 
be seen whether Hlectricity will grow big 
enough to fill such a place. 











An esteemed contemporary announces in 
red, green and purple letters that it “ will 
cover the Telephone Convention at New 
Orleans.” As the Telephone Association 
went to cover for the Jast time about a year 
ago, we suggest that these covering and 
sheltering wings should stretch in some 
other direction. There is, for instance, the 
Edison Convention, a truly important Asso- 
ciation. which never occurred to the journa)- 
istic mind that prepared the said r., g. and 
p. list of conventions. 














»*, The directors of the Southern New 
England Telephone Company declared a 
dividend of one per cent., payable July 16. 

»*, A long distance telephone has been 
placed in the United States signal office at 
Harrisburg, Pa., for transmitting weather 
reports, 

,*, The South Florida Telephone Com- 
pany is to erect a factory for the manufac- 
ture of C. J. Seeger’s patent telephone 
instrument at Bartow, Fla. 

,*, Advices from Berlin state that Dantzig 
officials claim that they have discovered that 
infection by bacilli can be communicated 
by the ‘‘membranes ” of telephones. 

»*, The New England Telephone Com- 
puny has discontinued giving out its quar 
terly operations, owing to a change of meth- 
ods in keeping its accounts. The books are 
closed but once a year Dow. 

«*, The town authorities of Kearney, N. 
J., have notified the New York and New 
Jersey Telephone Company to remove its 
poles from the streets. The poles have been 
put up, itis said, without the consent of the 
town committee, 

»*» The Bell telephone output for the 
month ending July 20 was as follows: 


1891 1890 Inc. Dec. 

Gross output...... 4,699 88 

Returned... ....... 4,688 2,887 1,751 ae 

Net Sy aes = 1,900 er 1,839 
Since December 20: 

1890-91 1889-90 ne. Dec. 

SRE en 42,623 38,364 eer 

Returned... .. .... 23,899 14,991 ae 

RES 19,224 23,873 ..... 4,149 


Inst iu use July 20.500854 467,114 38040... 

«*, Some time ago agents of the Jenney 
Electric Light Company, of Fort Wayne, 
Ind., secured the Edison people’s plant at 
Detroit, Mich., paying $1,000,000, and, under 
the name of the Peninsular Electric Light 
Company, went on doing business. On July 
-28th, they secured the Brush Company, and 
will consolidate with the Peninsular. The 
price paid was $1,100,000, and is said to have 
been in cash, 

¥*, The Boston News Burean says that 
the late decline in Bell Telephone has been 
due to stockholders in New Bedford selling 
long stock to reinvest in Cleveland & Canton 
five per cent. gold bonds at 80, with bonus 
of 50 per cent. in the preferred stock. The 
authorized issue of these bondsis $1,000,000, 
and all but $200,000 have been sold. New 
Bedford people are large holders uf Bell 
Telephone end have the controlling interest 
in Cleveland & Canton. 

,*, The telephone company at Cincinnati, 
O., lias secured the Albany Building at Vine 
and Baker streets, in that city. The con- 
sideration was $120,000; $20,000 cash and a 
perpetual lease on the property at 413 per 
cent. on $100,000. The company has, for 
some time, been in the market for a building 
for exchange and office purposes. The 
Albany Building is well situated for such 
uses and is located at about the center of the 
telephone system. The company will prob- 
ably add two stories to the building, and 
will spend about $200,000 in improvements. 
They intend to make theirs a model telephone 
exchange. 

»*, It is claimed that Georgetown, Deme- 
rara, Dutch Guiana, has the cheapest tele- 
phone system in the world. The charges 
are $24 a year for business houses and $12 
for private dwellings. The Kingston (Ja- 
maica) exchange has 264 subscribers and 
the rate is $5a month. The Trinidad ex- 
change has 376 subscribers. Residences pay 
$3 a month; business houses, $4; the gov- 
ernment, $25. This exchange is operated 
by a local concern. The Barbadoes ex- 
change has 375 subscribers and pays three 
per cent. semi-annual dividends. The 
charges are $3.50 per month for the first 
business telephone and $2.50 for additional; 
$2.50 a month for residences. 
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The “H., J. & C. Co.” Blast Furnace. 

The Haines, Jones & Cadbury Company, 
Philadelphia, manufacture the electric line- 
man’s blast furnace shown in the accom- 
panying illustration. One of its most impor- 
tant features is an oblong solder pot which 
enables the user to perfectly solder a joint 
by simply springing the wire into the pot. 
This is an advantage over the old way of 
pouring melted solder on the joint. 

The makers claim this furnace to be en- 
tirely safe and sure; a draught will not 
affect the flame and it cannot be blown out 
by even a high wind. This makes it valu- 
able for out-door work. The working parts 
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are few and simple and the furnace is easily 
kept in working order. Duplicate parts can 
be furnished at any time. 

This furnace will melt 10 pounds of solder 





in six minutes at a nominal expense. Over 
20,000 of them have been sold. 
->_>-+—____—- 
Old-Time Telegraphers to Meet at 
Washington. 


The eleventh annual reunion of the So- 
ciety of the United States Military Telegraph 
Corps and Old-Time Telegraphers’ Associa- 
tion will be held in Washington on August 
19 and 20. The headquarters will be at the 
Ebbitt House. The business meetings of 
the Old-Time Telegraphers’ Association will 
be held on August 19, at 10 a. M., and that 





The Prior Insulating Joint. 

The Prior insulating joint for insulating 
chandeliers from gas pipes, when both gas 
and electricity sre used, is shown in an ac- 
companying illustration. This joint, which 
is a radical departure from the old styles of 
joint, was designed and is being put upon 
the market by Matthew Prior, of Water- 
town, Mass. It is made of bright brass in 
two castings, insulated from each other by 
the best insulating fibre, put in under a press- 
ure of several tons and firmly held in place, 
thereby rendering the joint perfectly tight 
and secure from all action of gas or atmos- 
phere. They are made in the usual sizes, 
have no screws to twist, break off or cause 
short circuits, and are as strong asa solid 
casting. Mr. Prior is prepared to fill any 
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orders from stock. Hisaddressis Box 2649, 
Boston. Asa proof of its worth this joint 
has the approval of the electrical department 
of the Boston Fire Underwriters’ Union. 


as 


The Edison Fan Motor. 

Our illustration shows a one-twelfth 
horse-power Edison motor equipped with a 
ventilating fan. The motor is the new 
Edison slow speed type recently described 
in these columns. The design is compact 
and especially suitable for desk and office 
use. They operate on any ordinary electric 
lighting circuit without wasteful resistance. 
The price to consumers is quite low. 

—_—__0 = e_—___ 
A Proposed Cable. 

The Bureau of American Republics is in- 
formed that a new cable to the West Indies 
is among the probabilities of the near future, 
Mr. F. N. Gisborne, the electrician of the 
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of the United States Military Telegraph 
Corps at 2 Pp. mM. of the same day. On 
August 20, the united societies will visit 
Mount Vernon, the Capitol, museums and 
other objects of special interest. A loan ex- 
hibition of historical telegraphic relics will 
be made in connection with the reunion. 








<-> — 


x", Mr. John M. Fogle succeeds Mr. J. 
E. Torbett as manager of the telephone ex- 
change at Charleston, 8. C. Mr. Torbett, 
who is a very thorough and progressive tel- 
ephone man, goes to Atlanta, Ga., where he 
will act as assistant manager. Both Messrs. 
Fogle and Torbett are good men in the tele- 
phone field, doing excellent work for the 
Southern Bell Telephone Company. 


Government of Canada, having recom- 
mended the construction of a new line, 
after visiting all the West Indies and col- 
lecting statistics as to the volume of business 
that may be expected from each island. 
His report has been submitted to a London 
syndicate. The line recommended will be 
an extension of the cable between Halifax 
and Bermuda, and will terminate at Deme- 
rara, touching on its route Fortune Island 
and the Island of Jamaica, and passing 
through the Caicos passage. 





«*, Baltimore druggists want to compro- 
mise and offer the Bell Telephone Company 
$50 a year for telephone service. 
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History of Some Early Telephone Deals. 


The hearing before the arbitrators in the 
telephone syndicate case, at Boston, Mass., 
is attracting interest among those persons 
familiar with every telephone consolidation. 

The trial is going on at the office of one of 
the referees, Judge Lowell, in Boston. 

John C. Burke, treasurer of the syndicate 
and of the telephone company, gave some 
interesting evidence about how the stock was 
manipulated by the syndicate and sub-pools. 

He said that the plaintiff’s stock was 
bought from a sub-pool, composed of Glid- 
den, Ingham and Downs, who paid the same 
price for it as everybody else, and as did also 
the plaintiff ; $60 was paid for the stock. 
Witness further said that the sub-pool had 
assigned to it 4,050 shares, which came, 375 
shares from Coburn, 375 shares from the 
syndicate, 600 shares from Downs and 1,350 
shares each from Ingham and Glidden. 

The plaintiff bought his stock from the 
sub-pool and not from the ayndicate. When 
the case was resumed in the afternoon, the 
plaintiff ’s counsel said that he rested his case. 
The defendants then filed an amendment to 
their answer, and also a demurrer to the 
plaintiff ’s declaration and the evidence which 
he had introduced. Mr. Richardson, for the 
defendants, argued at somélength in support 
of the demurrer, and was followed by Mr. 
J. C. Burke, for the plaintiff, against it. 

Judge Lowell ‘ruled that he could see no 
reason why the plaintiff could not recover 
upon the count for contract as appeared 
frora the evidence, but declined to rule at 
this stage of the case on the other ground of 
demurrer. 

The defendants then proceeded with their 
side of the case. Mr. M. F. Dickinson, Jr., 
made the opening argument, in which he re- 
viewed the manner in which the defend- 
ants acquired the several telephone com- 
panies. 

A great deal of testimony relating to the 
acts of the syndicate in 1883-4 was given, 
the chief point of interest apparently being 
the purchase price of the Southwestern 
Telephone Company. 

C. J. Glidden, a member of the syndicate 
{the others being W. A. Ingham, L. N. 
Downs, A. A. Coburn and Judge W. H. 
Bent), testified as follows : 

‘*For the stock we paid $412,500; for 
three commissions, one of $10,000 and two 
of $30,000, $70,000; and $75,000 was put 
into the treasury, making a total of $557,500. 
We sold the company for $900,000. Our 
profit was, therefore, $842,500, which was 
divided among the five defendants. The 
names of the persons to whom the commis- 
sion was paid ought not be given for publi- 
cation, although I have no objection to giv- 
ing them privately to the arbitrators. None 
of them were members of the syndicate.” 


Mr. W. A. Ingham testified that arrange- 
ments were made with Mr. McKinney, as 
officer of the company, to purchase the 
entire stock of the Cleveland Telephone 
Company for $412,000, Mr. McKinney to 
receive $10,000 as his commission, the party, 
consisting of Mr. Ingham, Mr. Coburn and 
Judge Bent, returned to Lowell, and met 
Mr. Glidden to whom they had telegraphed 
the facts of the purchase. On the way 
home it was decided to make the capital 
stock $1,000,000, and to call the company 
the Erie. It was also decided to incorpo- 
rate under the laws of New York. 

In taking up the case for the plaintiff 
(Mr. J. N. Tibbetts), Mr. Burke asked Mr. 
Ingham in reference to his advice to Mr. 
Tibbetts not to invest. Mr: Ingham replied 
that Mr. Tibbetts had bought Suburban 
stock at 130, and was whining because he 
had not been able to buy it for less, even 
though it had gone up to 140 since his pur- 
chase. 

** When did you advise him not to buy 
telephone stock?” 

“It was at this time, and I said, ‘ Llew- 
ellyn, you haven’t got nerve enough to de- 
cide so large a question as this so quickly.’” 

‘**Did you mean this as a hint not to come 
in?” 

**T did.” 

The hour of adjournment having arrived, 
further examivation of Mr. Ingham by Mr. 
Burke was postponed till August 27, when 
the case will be resumed. 
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The Work of a Great Telegraph System. 


The records of the Western Union Tele- 
graph Company may be consulted {to show 
the extent of the expenditures by the indi- 
vidual newspapers and the Associated 
Press, for telegraphic tolls alone, on this, 
the largest telegraph system. 

During the year ending June 80, 1890, the 
Western Union Telegraph Company deliv- 
ered at all stations 322,088,488 words of 
‘‘regular” or Associated Press report. This 
was delivered to an average of two news- 
papers in each place, at an average cost of 
15 cents per 100 words for each place. 
This is rendered possible only by the 
great number of places served on a circuit 
—from 30 to 40 being supplied in some 
cases at the same time. During the same 
period the company handled 206,025,094 
words of specials, at an average cost of 51 
cents per 100 words, These figures do not in- 
clude reports transmitted by the Associated 
Press over its leased wires, or special corre- 
spondence sent on individual newspapers’ 
leased wires. Estimating these two classes, 
and the reports of the outside press, there 
was delivered to the newspapers during 
that year an aggregate amount of 1,500,000- 
000 words of telegraph news. On the regu- 
lar service a little more than 22 per cent. is 
handled by the telegraph company in the 
day-time, while on the special service only 
about five per cent. of the volume is handled 
in the day-time. The day rate is twice the 
night rate. On the Associated Press-leased 
wires, the proportions are 84 per cent. of 
day report, to 66 per cent. of night report, 
and the difference in cost the same as by 
Western Union lines. The total press re- 
ceipts by the telegraph company for the 
year ending June 30, 1890, including regu- 
lar, special and leased wires, were $1,848, - 
247.23. 

It should be borne in mind that these 
figures do not include tolls on other lines, 
or cable tolls, or the wages of correspond- 
ents and operators, or miscellaneous ex- 
penses, or the sums paid for news by both 
individual newspapers and the Associated 
Press, which would aggregate a very large 
sum. 

One very interesting feature of the news 
service, of which the public bas nu knowl- 
edge, is telegraphing in cases of storms and 
interruptions, It is on such occasions that 
the utility of a vast system is made mani- 
fest. During the blizzard of March, 1888, 
for instance, the Washington report was 
sent to Philadelphia via New Orleans, 
Memphis, St. Louis, Chicago, and_Pitts- 
burgh ; while New York City received it 
from Albany, it having reached Albany via 
New Orleans, St. Louis, Chicago, Cleve- 
land and Buffalo. A more extraordinary 
case is that of Boston, which received a 
condensed report from New York via Lon- 
don, it being sent by one cable from New 
York to London, and thence back by 
another cable which lands in New Hamp- 
shire. Boston is ag ered served with 
New York News via Montreal, and Albany 
via Pittsburgh and Buffalo, the route being 
via the Pennsylvania Railroad to Pittsburgh, 
thence across via Cleveland to Buffalo, and 
thence down the New York Central to 
Albany.—August Century. 





Church’s Double Speed Indicator. 

Church & Sleight, 109 Fulton street, New 
York, manufacture the double speed in- 
dicator shown in the accompanying illus- 
tration. The device is made double-ended, 
so that no matter in which direction the 
shaft may be running, by applying the 





Cuurcn’s DouBLE SPEED INDICATOR. 


proper end of the indicator the speed may 
be read correctly. The indicator is provided 
with a thumb-piece to cover up and protect 
the pointed end not in use. The worm 
wheel records up to 100 revolutions, and the 
large wheel up to 1,000. 


> 





.... The Western Union Telegraph Com- 
pany has accepted $166,000 on approved 
bills at the rates fixed by the Postmaster- 
General, entering a protest until the legal 
questions are settled. 


ELEOTRICAL REVIEW. 


The Electric Transmission of Power. 





ABSTRACT OF A LECTURE BY GISBERT 
KAPP BEFORE THE BRITISH 
SOCIETY OF ARTS. 





The transmission of power, in whatever 
way it may be effected, is one of the most 
important problems in applied mechanics. 
Strictly speaking, it enters into, and is, in- 
deed, precedent to the application of power 
to all industrial operations. 

We have to distinguish between two 
kinds of power transmission, the one taking 
place over distances reckoned by feet or 
yards, and the other over distances reckoned 
by thousands of feet, or even by miles. 
When we speak of the electric transmission 
of power, we tacitly assume that it belongs 
to the latter class, and refers to distances 
beyond the reach of the ordinary gear, such 
as shafting, cog-wheels, pulleys and belts, 
employed for the subdivision and distribu- 
tion of power within the walls of the fac- 
tory.. There are, however, cases where the 
application of electro-motors to special tools 
is the most convenient or only possible 
method of applying mechanical power. 

The most important sources of power in 
nature are corn, coal and falling water. 
Under the term ‘‘corn,” I comprise all veg- 
etable foodstuffs suitable for conversion into 
mechanical energy, by means of horses and 
other animal engines; whilst the term 
‘* coal,” naturally includes all kinds of fuel 
suitable for conversion into mechanical 
energy by some form of heat engine. The 
power derived from corn and coal is gen- 
erally transmitted in the stored form; that 
derived from falling water in the live form, 
since the conveyance of water at a high 
level, or under considerable pressure, to 
great distances, necessitates the erection of 
very costly works. 

Now, let us see what position electricity 
occupies in relation to these primary sources 
of power in nature, namely, corn, coal and 
falling water. 

As you all know, a sack of coal contains 
more stored power than a secondary battery 
of equal weight, and its carriage, whether 
by rail or road, is cheaper, easier, and re- 
quires less precautions than that of the 
battery. It is, therefore, quite obvious that, 
if the primary source of power is coal, and 
if their is no objection to the establishment 
of a steam engine at the place where the 
power is wanted, it will be more economical 
to carry the power there in the form of coal 
than in the form of batteries ; not only be- 
cause of the saving in carriage, but also on 
account of the smaller capital outlay, the 
smaller depreciation, and the avoidance of 
the loss of energy in the battery itself. But 
let us assume that the primary source of 
energy is falling water, then it is not so 
obvious at the first glance that its electric 
transmission in the stored form should be 
uneconomical. We cannot produce coal out 
of the energy of falling water, but we can 
charge batteries with it, and electricity 
would thus seem to offer a meansof utilizing 
a power of nature which would otherwise 
be lost. We might also utilize the power of 
the waterfall for working an air compressor, 
and store the air under pressure in steel 
reservoirs, to be used afterwards for working 
air engines constructed similarly to ordinary 
steam engines. Many such engines are 
actually in use in Paris on the Popp system, 
though there the air is conveyed to them by 
pipes under. pressure, and not in storage 
vessels, as would be the case in our example. 
There can thus be no doubt that the trans- 
mission of power by stored air is practicable, 
but the question is at what cost will it be 
effected, and can it compete with trans- 
mission by batteries? The answer to these 
questions depends on two factors, namely, 
the storage efficiency, and the cost of trans- 
port. By storage efficiency I mean the ratio 
of the power put into and taken out of the 
apparatus which serves as the vehicle for the 
power. Batteries may now be obtained in 
which this ratio is about 80 per cent.; that 
is to say, for every 100 horse-power hours 
put into the battery, 80 horse-power hours 
can be taken out. The storage efficiency of 


compressed air is very much smaller. The 
most reliable data under this head are to be 
obtained from the paper which Professor 
Kennedy read before the British Association 
in 1889, when he gave an account of experi- 
ments carried out at Paris on the Popp 
system. 

’ He found that the indicated efficiency with 
cold air was 39 per cent.; that is to say, for 
every 100 horse-power indicated by the com- 
pressing engine, 39 horse-power were indi- 
cated in the engine driven by compressed 
air asit came from the mains. If the air, 


before ba admitted to the engine, was 
heated to 320 Fahr., the apparent indicated 
efficiency rose to 54 per cent., but as the heat 
energy thus supplied to the air requires the 
expenditure of fuel at the point where the 
power is wanted, the use of hot air really 
involves two methods of transmission— 
namely, that of power in the shape of air 
under pressure flowing through the mains, 
and that of power in the stored form con- 
tained in the fuel. To makethe comparison 
with electric transmission of stored power a 
fair one, I must, therefore, take the efficiency 
of the Popp system when the air is not 
heated. A correction must, however, be 
made for loss of power inthe mains. In the 
Popp system the power is transmitted in the 
live form by air flowing through pipes, and 
there is necessarily a certain loss on account 
of friction in the pipes and valves. As far 
as the friction in the pipes is concerned, this 
would not occur if the transmission were 
effected in the stored form by means of air 
carried under pressure in a reservoir, but, 
on the other hand, the loss by friction 
through valves would be greater, because it 
would be necessary to insert between the 
reservoir and the air engine a reducing 
valve, which would regulate the supply of 
air as the pressure falls. The loss of power 
due to this circumstance will probably be 

reater than the corresponding loss in the 
Ree system, where the pressure is constant; 
but as I have no experimental data to deter- 
mine this point, I take the same loss as found 
by Professor Kennedy—namely, 2 per cent., 
which makes the indicated efficiency nearly 
40 percent. The efficiency of the air engine 
he found to be, with cold air, 67 per cent., 
making the total efficiency of the system 
26.7 per cent. By adopting air storage we 
could, therefore, obtain 34 horse-power 
hours for every 100 horse-power hours indi- 
cated in theengine. Now, let us see how the 
case stands with electrical storage. The 
efficiency of the steam dynamo, that is, the 
ratio of the electrical output to the indicated 
power may be taken as 83 per cent., that of 
the batteries 80 per cent., and that of the 
motor at least 85 per cent., so that the 
total efficiency works out to quite 56 per 
cent., or more than twice that of the rival 
system. Let us now inquire whether it is 
any better off in the other essential feature 
1 have mentioned—namely, in the cost of 
carriage. The information available under 
this head is tolerably reliable as regards bat- 
teries, but this is not the case as regards air 
stored under pressure. I know of no ex- 
periments made to determine accurately the 
weight of air reservoirs, and, in the absence 
of such data, I cannot do better than adopt 
the calculated figures given by Prof. Osborne 
Reynolds in one of his Cantor lectures de- 
livered in 1888. According to this authority, 
the weight of the steel reservoir and air con- 
tained would amount to300 pounds for every 
horse-power hour so stored. Now, the 
weight of a secondary battery filled with 
liquid, and provided with a tray and con- 
nections, all complete, does not exceed 100 
pounds per horse-power hour stored, that is, 
only one-third the weight of an equivalent 
air reservoir. We see, therefore, that as 
regards efficiency air storage is twice as bad, 
and as regards weight it is three times as bad 
as electric storage. Competition with it is, 
under these circumstances, obviously im- 
possible, and we may, therefore, say that if 
the transmission of power from the water- 
fall to a distant point has to be made in the 
stored form, electricity is the only agent 
which need be considered. 

The system of power transmission by 
storage batteries is actually in use for trans- 
mission over distances reckoned by miles. 
I allude to the electric tram-cars worked by 
storage batteries, which are charged at a 
central depot, and run for many miles be- 
fore they require to be again charged. We 
might imagine the tram-car, instead of being 
occupied by passengers, to be loaded with 
storage cells in addition to those it carries 
for its own propulsion. Whilst the latter 
would gradually lose their charge in transit 
between the two terminuses, the former 
would arrive fully way and could be 
made to give up part of the power stored in 
them at the starting point. Here we have 
transmission of power in the stored form, 
but let us return to the example of the 
waterfall and the mill, and see how such a 
system might be put into operation. 

At the waterfall we establish the necessary 
hydraulic works, and an electric station 

(Continued on page 816.) 











..-. The North American Telegraph 
Company has completed its Southern lines 
and has opened an office in New Orleans. 


..++ The Postal Telegraph Company has 
opened new offices at Hammond, Roulette, 
Port Allegheny, Minard, Sweden Valley, 
Coudersport, Pa., and Corning, Addison 
and Canisteo, N. Y. 


..-. Itis reported that the New York & 
New England Railroad Company intends to 
be more stringent regarding the employment 
of telegraph operators. The road has suf- 
fered great lossin the past by incompetent 
operators aud lives and property are jeopard- 
ized by the placing of boys at the wires. 


.... Several small suits have been en- 
tered against the Hyde Park, Ill., District 
Telegraph and Electric Company. The 
concern is an old one recently reorganized 
and controls valuable franchises. The suits 
are for money claimed in payment for work 
done and materials furnished. The plain- 
tiffs are William Kemp, $1,000; John W. 
Wheelock, $750; William Mueller & Co., 
$200; and George F. Ebert, $1,000. 


...- An exhibition was given last week 
at the office of the New Jersey Postal Tele- 
graph Company, in Orange, N. J., of the 
operation of the teleprint, an instrument 
which prints the letters of the alphabet, 
numerals, etc.,in much the same way as 
the Morse alphabet is printed. The instru- 
ment has been operated, it is said, at the rate 
of 100 words a minute. The company in- 
tends using it for transmitting a new service 
simultaneously to suburban towns. The 
circuit used last week included Orange, 
Plainfield, Summit, and one or two other 
places. 


.... The long pending suit for a writ of 
mandamus to compel the Delaware and 
Atlantic Telegraph & Telephone Com- 
pany to put a telephone in the office of the 
Postal Telegraph-Cable Company, at Wil- 
mington, Del., was decided by Judge Wales 
in the United States Circuit Court July 20. 
The case was origivally brought in the 
Superior Court of the State of Delaware 
and thence transferred to the Circuit Court. 
The decision grants the writ of mandamus, 
but the case will be carried to the Supreme 
Court of the United States, and it will 
be a year at least before the Postal receives 
its telephone. 


.... The Spellier Electric Time Com- 
papy, of Philadelphia, has just brought suit, 
through its counsel, Charles Henry Hart, 
against 11 of its stockholders upon a claim 
which aggregates about $10,000. The money 
which is thus sought to be obtained, the 
company’s officers say, is the assessment 
which each stockholder has bound himself 
to pay when he is called upon forit. The 
names of the defendants and the amounts 
for which they are sued, respectively, are: 
William P. Bement, $300; John W. Francis, 
$250; Horace Geiger, $1,800; Joseph Lee- 
dom, $600; Henry C. Patterson, $250; Hor. 
ace Pinkham, $2,550; E. C. Penfield, $150; 
John T. Roberts, $850; Frederick Schoff, 
$750; Dr. D. D. Smith, $850, and Dr. Wil- 
liam Thompson, $150. 

—eEEEee 
Telegraphing Sixty-Six Years Ago. 
When the first vessel completed the pas- 

sage of the then new Erie Canal, in 1825, 
there being no such thing as a telegraph line 
in those days, the news was communicated 
to New York and to Buffalo by cannons 
placed within hearing of each other all the 
way along from Albany to each of the other 
cities. The signal was passed along in this 
way from Albany to New York city and 
back again to Albany in 58-minutes. The 


experiment was a costly one, but was a suc- 
cess inevery particular.—St. Louis Republic. 
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THE ELECTRIC TRANSMISSION OF POWER. 

(Continued from page 315.) 
where the batteries can be conveniently 
charged. We, further, build a tram line or 
railway, joining the charging station with 
the mill where the power is wanted, and we 
design the rolling-stock with special regard 
to the safe and convenient carriage of the 
batteries to and fro. The train is fitted with 
electromotors, so as to make it self-propel- 
ling. A train load of charged cells is thus 
taken to the mill, and left there to work the 
electromotor which supplies power to the 
mill. During this process the batteries be- 
come gradually exhausted, and must be dis- 
connected from the motor before they are 
quite exhausted, because we must allow a 
sufficient margin of power for taking the 
train back to the charging station. The 
economy of the whole system will evidently 
be the greater the less power is spent in the 
outward and home journey; and we might 
call ‘‘ efficiency of transmission” the ratio 
of the power actually delivered to the motor, 
and that which might be so delivered if the 
battery were used for working a motor at 
the charging station itself; in other words, 
if the distance of transmission were naught. 
Say, for instance, thata total of 1,000 horse- 
power hours could be obtained from the 
battery, if it were discharged immediately, 
and that the power spent in the outward 
journey amounts to 50 horse power hours, 
then a further 50 horse-power hours will 
have to be spent in the return journey, and 
the power obtainable at the mill will only 
amount to 900 horse-power hours. The ef- 
ticiency of transmission will, in this case, 
be 90 per cent. If we double the distance 
between the waterfall and the mill, the ef- 
ficiency of transmission would be reduced 
to 80 per cent.; if we treble the distance, 
the efficiency would only be 70 per cent., 
and so on. The efficiency must naturally 
depend on the kind of road over which the 
transmission takes place; it will be small on 
a common carriage road, larger on a tram- 
way, larger still on a railway, and largest 
on a canal. 

As to transmission of stored power other- 
wise than by batteries, the only two meth- 
ods we need consider are the carriage of 
corn and the carriage of coal, each combined 
with the use of a proper engine for convert- 
ing the stored into live power at the other 
terminus of the line of transmission. In the 
case of corn, the starting point of this line is 
the field where the corn is grown. We 
there load it into suitable vehicles and send 
it to the mill where the power is wanted. 
Since we are dealing now entirely with ani- 
mal power, we must suppose the cartage to 
be effected by draft animals, say horses, and 
the conversion of corn into live power at the 
mill also by such animals. It may seem ab- 
surd to work a large cotton mill by horse 
gear, but substitute for the milla farm and 
you see at once that the transmission of 
stored power to it, in the shape of corn, is a 
necessary part of the agricultural operations. 
Now, tbe horses, in bringing the corn to 
the place where the power is required, per- 
form work, and must consume an equivalent 
amount of food. They also perform work 
in bringing the empty carts back again to 
the field to be re-charged. The ratio be- 
tween the amount of corn delivered at the 
mill and the amount taken out of the field 
would, therefore, represent tbe efficiency of 
transmission. If this is to be 90 per cent., 
as in the case of electric transmission, we 
may take it that, for every 100 sacks of corn 
taken away from the field, the horses would 
eat on the outward journey (when the carts 
are heavily laden) six and one-half sacks, 
and on the homeward journey (when they 
are empty) three and one-half sacks, leaving 
90 sacks of corn to be converted into live 
power at the mill. 

The transmission of stored power in the 
shape of fuel is a parallel case. Part of the 
coal is consumed on the outward and home- 
ward journey of the train, leaving the rest 
for the production of live power at the mill. 
If this amounts to 90 tons out of every 100 
tons put on the train at the pit’s mouth, we 
have again an efficiency of transmission of 
90 per cent. 

I have age | mentioned that the exact 
distance to which we can carry power by 
either of the three agents here mentioned 
(namely, batteries, corn and coal) depends 
very much on the kind of road over which 
the transmission takes place. I have as- 
sumed merely three kinds of roads, namely, 
a common carriage road, a tramway and 
railway, and have calculated the distance to 
which power can be transmitted in each 
case with a loss of 10 per cent. The results 
of these calculations are given in the follow- 
ing table. The speed of transmission hus 
been assumed at four, six and 20 miles for 
road, tram and rail, respectively, when coal 
or batteries are the transmitting agents ; and 
at four miles on all kinds of road where 
corn is the transmitting agent. In all cases 


I have assumed that the road is the best of 
its kind, perfectly free from gradients or 
curves, and that the traffic can be worked at 
the speeds mentioned without interruption. 
In reality, these conditions will, of course, 
not all be fulfilled. 


ELECTRICAL REVIEW 


Transmission of Stored Power. 








Distance in miles at- 
tainable with 90 per 
cent. efficiency of 


Source of Power. transmission over: 








Road | Tram. | Rail. 
eee cl 
| 
Coal and steam engine. . 115 270 | 1,300 
Corn and horse............ 52 | 170 440 
Storage battery and elec- 
Po Ae . 4 10 26 





You will see, from this table, that as re- 
gards efficiency, the electric transmission of 
stored power cannot compete with the other 
two methods. A horse and cart carrying 
corn over an ordinary carriage road, works 
with twice the efficiency of the electric loco- 
motive taking batteries over a railway. The 
discrepancy is still greater if we compare the 
electric locomotive hauling batteries with 
the steam loeomotive hauling coal. The 
latter can transmit power over a distance 50 
times that over which the former can traps- 
mit power with an equal efficiency. On a 
tram line the distance over which we can 
transmit power with an efficiency of 90 per 
cent, is, according to the table, 10 miles; 
that is to say, if the whole load of the car is 
composed of batteries, we can run it 10 
miles out and 10 miles home at an expendi- 
ture of 10 per cent. of the total charge of 
the batteries. Now, let us see how this com- 
pares with the storage cars in use on paxs- 
enger tram lines. The total weight of a 
full-sized car is about 10 tons, made up 
somewhat as follows: Car and propelling 
gear, 4 tons; batteries, 214 tons; passengers, 
314 tons. If the 344 tons represented by 
the passengers were utilized for additional 
storage cells, the car could run 20 miles 
with the loss of 10 per cent. of its charge; 
or it could run 200 miles if losing the whole 
of its charge. As there are, however, only 
21¢ tons of batteries, instead of 6 tons, it 
can only run 86 miles. This is according 
to the table, and more than attainable in 
practice, for the reasonsalready stated. Ex- 
perience has shown that storage cars can 
only run from 30 to 60 miles with one set of 
batteries, or half the distance stated in the 
table. If we apply the same reduction to 
all the methods of transmission, we find 
that the distanccs to which power can be 
carried electrically in the stored form, with 
an efficiency of 90 per cent., are 2, 5 and 18 
miles, over a carriage road, tramway and 
railway, respectively. 

We have seen that, as judged by the effi- 
ciency standard alone, electric transmission 
of power in the stored form is hopelessly 
behind the other two methods which we 
compared with it. Let us now see whether 
this is or is not the case if we judge the sys- 
tem by the more practical and, indeed, the 
only reliable test of cost. It is, of course, 
understood that in estimating the annual 
cost at so many pounds per horse-power de- 
livered, we take into account not only the 
cost of coal burnt throughout the year, if 
we obtain the power by steam, or the rent 
for water if we use a turbine, but also all 
other expenses which may properly be 
charged to the power account, such as 
wages for the, attendants, petty stores, in- 
terest, repairs and depreciation of plant. 
Estimated in this way, the cost of water 
power will be found to vary between £2 
and £8 per annum, the exact figure depend- 
ing, of course, on the total amount of power 
available, the quantity of water, its fall and 
local conditions, which must largely influ- 
ence the cost of the hydraulic works. The 
cases where water power can be had at so 
low a price as £2 a year are exceptional; on 
the other hand, if we have to pay as much 
as £8 a year for water power, it will seldom 
be worth while to transmit it electrically, or 
in any other way; and I shall, therefore, 
assume £3 and £6 as the limits of cost for 
water power intended for electric transmis- 
sion. 

The cost of steam power, if produced by 
large economical engines, is generally taken 
at £10 per year; if produced by small and, 
therefore, less economical engines, it may 
rise to £20, and even £40 per year. I shall 
further assume that in all cases the power is 
required for 3,000 hours during the year, 
that is, 300 working daysof 10 hours. At 
the outset, it is clear that if we wish to trans- 
mit large parcels of power—say, 100 horse- 
power and upwards—by storage batteries, 
we must be able to deliver the power at a 
cost higher, it would obviously pay better 
to establish a local steam engine. I have 
already mentioned that a system of battery 
transmission can be made to yield 56 per 
cent. efficiency, if we allow 10 per cent. for 
the transmission itself. To deliver 100 
horse-power we must, therefore, charge with 
178 horse-power during a time equal to that 
during which the power is required. If, 
therefore, at the generating station the 
annual horse-power costs £3, the charge for 
power alone will be £5 68 at the receiving 
station. To this must be added the cost of 
labor and the interest and depreciation of 
plant, which, in this case, consists of the 


generating dynamo, motor batteries and line 
of transmissicn, with its equipment of loco- 
motives and wagons. The small storage 
cells, as now made, for lighting and power 
purposes, cost about £40 per horse-power; 
but let us assume tbat the larger cells, such 
as we would require, could be bad for £: 
per horse-power, then a battery to work a 
100 horse-power motor would cost £3,330. 
In order to economize carriage, and to re- 
duce the wear and tear of cells, it would be 
advantageous to have two batteries, one 
being charged while the other is at work. 
We have thus an initial outlay of £6,660 for 
batteries alone. The interest and deprecia- 
tion on these will certainly not be less than 
15 per cent., or £10 per horse-power. Add 
to this the cost of power at the generating 
station, that of labor and interest, ard de- 
preciation on the electric machinery and the 
line, and you will see that it is quite impos- 
sible to compete with battery transmission 
against a local steam engine, if the power 
produced by the latter costs £10 per annum. 
But how does the case stand if the amount 
of power required is so small that it cannot 
be produced at this low figure? . If we want 
only five horse-power, and if we produce it 
by a local steam or gas engine, we shall 
have to pay for each horse-power £20 to £40 
per annum. Will it, in this case, pay to 
transmit, by means of batteries, the power 
produced by a large and economical steam 
engine at some central station? If we have 
to build a tramway or railway for this pur- 
pose specially, it will certainly not pay; but 
let us assume that a tramway already exists, 
and let us investigate whether the company, 
which we suppose is working the line by 
storage cars, could afford to sell to a cus- 
tomer on the line power at a cheaper rate 
than he could produce by a local engine. 
Let us assume, by way of example, that the 
customer requires five horse-power for 10 
hours daily. The‘battery to work a five 
horse-power motor will weigh about 21¢ tons, 
and cost £170. The charging dynamo, motor 
and regulating gear will cost about £150, so 
that the whole capital outlay, if we provide 
two batteries, will amount to £490. 

Now, let us see how such a system of 
transmission will have to be worked, and 
what the working expenses will be. I take, 
by way of example, five miles as the dis- 
tance between the generating station and the 
delivery station. At either terminus we 
must have mechanical appliances for loading 
and unloading the batteries from the car, 
such as are generally used in connection 
with storage cars. Early in the morning a 
charged battery is put on the carand run out 
to the delivery station, where it is unloaded 
and connected to the motor. The other bat- 
tery, which has served during the previous 
day, is loaded on the car and taken back to 
the depot to be charged up again. In this 
manner the car need only make one journey 
out and one journey home daily. As its 
speed may be very moderate, say, from three 
to four miles an hour, the cost of running 
this car will be much less than that of a 
passenger car, which must stop and start 
every few minutes and run at a higher 
speed. I take 3d. pet car mile as the cost of 
haulage, including the use of plant, and I 
further allow 2s. a day for labor in loading 
and unloading the batteries. The account 
of working expenses will now stand some- 
what as follows: 


Power at generating station, at £10, allow- £ s. d. 


ing 65 per cent., total efficiency*...... 77 0 0 
SING Ss cig pdbibeui\.s> se hieaapeed execnekes 87 10 0 
Labor....... SiS ee ee eee os “Se OD 
15 per cent. interest and depreciation on 

WERBUNG LINO on vc cccsiccecess coosecce 51 0 0 


10 per cent. interest and de 
electric machinery (£150) 


Total annual cost....... .....: £210 10 0 


This works out £42 2s. per annum per 
horse-power delivered, and is, therefore, 
quite as high, if not higher, than the cost of 
power obtained by a small and uneconom- 
ical local engine. On the score of economy 
there is consequently no advantage in trans- 
mitting power by storage batteries in the 
present case, where the distance of transmis- 
sion is five miles. Had the distance been 
less, the working expenses would also bave 
come out smaller, but not by any considera- 
ble amount. The onlyitem in which we 
could save is cost of haulage, and if we ne- 
glect this altogether we have still to pay £34 
12s. per annual borse-power delivered. Bat- 
tery transmission can, therefore, not com- 
pete against power produced by a local 
engine, evenif the latter be of the rather 
uneconomical type which users of small 
power still tolerate. But how stands the 
case if for some local reason the employ- 
ment of a heat engine of any kind is pre- 
cluded? We have, then, the choice between 
electric transmission by means of batteries 
and directly by means of a pair of wires. 
Which will be the more economical? As 
the dynamo and motor, except, perhaps. in 
the matter of voltage, will be the same 
in either case, the answer te this question 
turns upon the comparison of the batteries 


preciation on 
el eS 15 0 0 





*Inthis case the efficiency is the ratio of the 
— supplied to the ch ing dynamo to that ob- 

ined from the motor, and does not include power 
spent in transmission, being charged for in the ac- 
count at 8d. per car mile. 
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and line of wires. The first question to 
consider is whether our wires may, in the 
case of direct transmission, be carricd over- 
head on poles and insulators, or must be 
put underground. If the former be the case, 
the line need not cost more than £130 per 
mile; and I may at once mention that from 
the experience gaind with various power 
transmissions, which | hope to bring before 
you, this item can be estimated with a fair 
degree of accuracy. As 1 shall have to dea) 
more in detail with the cost and construction 
of live power transmission plants later ov, I 
shall not enter into details at present, and 
must ask you to take my statements as to 
cost of line and cost of power transmitted as 
correct, though I do not now show how the 
accountismadeup. As regards transmission 
by wires placed underground, there is, as 
far as I know, no example of such an in- 
stallation, and we can, therefore, not verify 
our estimate by reference to work actually 
executed, as we can in the case of overhead 
transmission. We are thus forced to calcu- 
late the cost of the line according to the data 
obtainable for electric light mains, and | 
take for this purpose au estimate made by 
Mr. Crompton in his paper on ‘‘ Central 
Station Lighting,” read before the Institution 
of Electrical Engineers, on the 12th of April, 
1888. In this paper Mr. Crompton gave 
tables for the cost of underground mains of 
various — and sizes, and by reference to 
his tables I find that a main of the section 
required for the transmission of five horse- 
power and insulated so as to safely bear a 
pressure of 1,000 volts, would cost about 
£670 per mile. We have now all the neces- 
sary particulars for making a comparison of 
the cost of battery transmission and direct 
transmission, the latter by both overhead 
and underground wires. The following 
table gives the result. The cost includes 
the charge for power at the generating sta- 
tion (taken at £10 per annual horse-power), 
and interest and depreciation on the plant, 
which is taken at 15 per cent. for the bat- 
teries and 10 per cent. for the line and 
electrical machinery. 


Transmission Plant for Five Horse-power. 

















2 
a3 Annual cost per horse-power delivered, 
33 if the transmission is 
os 
g a | Direct. 
Se oe 
3 3 By batteries > 
2s | Overhead. Under- 
aA ground. 
1 £36.1 | £228 £38.6 
2 39.1 25.6 47.2 
3 37.9 28 60 
4 40.6 | 30.6 74 
5 42.1 33 87 








We see from this table that if there is no 
objection to an overhead line, the electric 
transmission of stored power by means of 
batteries cannot compete against the direct 
transmigsion of live power by mears of a 
pair of wires, even if the distance is con- 
siderable. If we work with an underground 
line we find that for distances exceeding one 
mile the battery isa more economical trans- 
mitting agent than the wire. Here we have 
at last found a case where it will be advan- 
tageous to transmit power by meaps of stor- 
age batteries, but there are so many con- 
ditions attached to the case that the field of 
application of such a system must neces- 
satily remain very limited. First, the power 
must be required, so to say, in small parcels; 
secondly, there must be a tram-line bandy, 
and the customer must have facilities for 
loading and unloading the batteries and ac- 
commodating them on his premises; thirdly, 
there must be a charging station on the line 
having similar facilities; fourtbly, the use 
of an overhead line must be excluded; fifthly, 
the distance must exceed one mile; and, 
finally, there must be some reason why a 
local engine cannot be used. If batteries 
could be made cheaper, lighter, and more 
durable than they actually are at present, 
then, but not until then, will they become 
commercially possible as transmitting agents 
in competition with other systems of power 
transmission. Taking batteries as we find 
them at present, their use as agents in the 
transmission of power is only justifiable in 
cases where the direct transmission by means 
of conductors cannct be employed; and this 
brings me to the ccnsideration of the only 
case of the electric transmission of stored 
power which, as yet. bas attained to prac- 
tical importance—namely. the use of bat- 
teries for locomotive purposes. 

Although electric tram-cars come, eh | 
speaking, within the title of my lectures, 

0 not propose to consider them at any 
length, the reason being that this branch of 
power transmission alone, if treated in de- 
tail, would absorb all the time at my dis- 
posal. I shall, therefore, content myself in 
taking up the subject only so far as is neces- 
sary to show in a general way what-is the 
present practice in this branch of power 
transmission. 

We have in this country two very good 
examples of battery tram-cars, the one being 
the cars now running in Birmingham, and 
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the other the cars on the Barking Road line 
in the North of London. Of the former I 
have not been able to obtain much informa- 
tion, but of the latter I have, by the kindness 
of Mr. Thomas Frazer, who superintended 
the erection and working of the plant, been 
ible to obtain all the information required 
for my purpose. I am also indebted to Mr. 
Reckenzaun for information regarding his 
cars, Which are in use in Philadelphia. The 
following table gives the principal data of 
these cars conveniently arranged for com- 
parison and reference: 


Storage Battery Tram-cars. 


Phila. 





Bir- |Bark-|_.._ => 
ming-| ing | 
am.|Road |Small L'rge 
car. | car. 
Weight of car (in tons).... 3.275) 2.500) 3.620 
Weight of motors and 
gear (in tom8)........... | .... | 1.860) .980) 1.140 
Weight of batteries (in| 
REE ....| 2.860} 2400) 1.770) 2.450 
Weight of passengers (in | 
ea ...-| 3.800) 3 600) 2.236) 3.600 
Total rolling weight (in 
ee ...|10 50 | 10.63 | 7.48 | 10.81 
Percentage of paying load| 31.5 | 34 30 33.2 
Number of celis.. ........ 96 | 96 84 116 
Maximum current........ . | {70 {80 
Maximum energy at bat- | | 
tery terminals (E.H.P.).| . .. | 19 14 | 23 
\verage energy at batters | 
terminals (K.H.P.)......| .... | 6 48 | 5.4 
Maximum energy per 10 | 
tons of rolling weight) | | 
(HLEL-P.)...cecsocsccssec-| ..0. [398 1387 {28.8 
(verage energy per 10 | | 
tons of rolling weight) | | 
BEEP a cccpses bak aneall | 5.65 





soe | a | 4.95 
| 


Taking the averages of the last two lines 

in the table, we find that for a car repre- 
senting a total rolling weight of 10 tons, we 
require a battery capable of giving a maxi- 
mum output at its terminals of 19 electrical 
horse-power, and a mean output of 5.6 elec- 
rical horse-power. It must, however, be 
noted that the latter figure applies to the 
time the car is actually in motion, and does 
not include the power wasted in starting. 
Mr. Fraser has made very careful observa- 
tions of the power flowing out of the bat- 
teries during the whole of the time the car 
is in service, and found that the integrated 
power divided by time come to 7.33 elec- 
trical horse-power; that is to say, a motor 
taking from the batteries all day long 7.33 
electrical horse-power, will take from the 
batteries the same amount of power that is 
actually taken under the intermittent work 
going on in the running of atram-car. Of 
the 7.33 electrical horse-power, a good motor 
will yield about 61g brake horse-power. 
Taking the efficiency of the batteries at 60 
per cent., a figure by no meanstoo low when 
we consider the very irregular nature of the 
work done by these batteries when in service, 
we find that the electrical horse-power of 
the charging dynamos required per car is 
about 12 electrical horse-power. ‘The ratio 
between the indicated power of the engine 
and the output of the charging dynamo may 
be taken at 80 per cent., so that we shall 
have to provide engine power at the rate of 
15 indicated horse-power for every car, p10- 
vided the engines are worked for the same 
number of hours that the cars are in service. 
If the engines are worked for a longer time, 
say, by night as well as by day, a corre- 
sponding reduction in the total indicated 
power of the station can, of course, be made. 
Returning, now, to the subject of the cost 

at which stored power can be retailed by 
electric transmission to small consumers, 
let us briefly glance at the rival system, 
namely, the distribution of small parcels of 
live power from a central electric light 
station. One hears it often stated that the 
supply of power, and not that of light, must 
become the chief business of such stations. 
The argument in support of this view is 
somewhat as follows: The demand for light 
is very uneven, being less than a tenth of 
the capacity of the station for many hours 
during the day and rising very rapidly to- 
wards evening. The period of large demand 
comprises only a few hours, and during that 
time the engines work with great economy. 
During the remainder of thé day the econ- 
omy is less, and, in fact, the greater portion 
of the coal bill, cost of attendance and inter 
est on the capital outlay, is chargeable to 
light running. If, therefore, by the sale of 
power, we could keep the central station 
plant economically working during the whole 
of the day, the increase in the working ex- 
penses would be slight, but the increase of 
revenue would be very considerable. This 
argument is perfectly sound, but it has the 
rather serious defect that it will not convince 
the very people from whom this large in- 
crease of revenue is to be obtained, for, let 
us see what it means to the user of power. 
As you know, electric current is supplied 
from central stations at a charge varying 
from 41¢d, to 8d., and even 1s., per Board of 
Trade unit. The usual charge in London is 
about 7d. Now, suppose a small manufac- 
turer, requiring only a few horse-power, de- 
termines to discard his small steam or gas 
engine and put up an electromotor, tobe 
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worked by current from a central station, 
what will the power cost him? This, of 
course, depends qn the time—that is, the 
number of hours in the year during which 
he requires power. If he has a small fac- 
tory, in which work is steadily going on day 
by day, you may estimate that the power 
will be required during 3,000 hours per an- 
num. It is now very easy to calculate the 
annual cost of each brake horse-power. A\l- 
lowing £1 10s. per horse power for depreci- 
ation and interest on the mot r, and £1 for 
petty stores, we find that, at 7d. per unit, 
the annual horse-power comes to £75. With 
current at a different price, the cost of power 
will be accordingly altered, as shown in the 
table: 

POWER DERIVED FROM A CENTRAL STATION. 

Cost of Beard of Trade Unit. 

d, d. d, d, d, & -& -@ 
1 2 3 4 5 6 2 
Cost of Annual Brake H. P. for 3,000 Hours. 
£ £ £ £ £ £ £ € 
12.9 23.3 33.5 43.9 54.2 64.5 75 85.4 

It is clear, from this table, that the small 
user of power will only use an electromotor 
if he can get current at about 3d. per unit, 
and unless electric light companies can sup- 
ply at this price (which, at the present time, 
does not seem likely), there is no prospect 
of supplying electric power to small fac- 
tories wanting the power continuously. 
Another disadvantage is that the demand 
for power must, in Winter, at any rate, 
overlap the demand for light, thus requiring 
the erection of additional plant. If, how- 
ever, the power is only required intermit- 
tently, then the electromotor is by far the 
cheapest instrument for producing it, not 
only as regirds first cost, but also as regards 
working expenses. There are many small 








turned, when she again planted herself in the 
hole. By this time the city marshal and 
fathers were out. On the marshal attempt- 
ing to raise her out of the hole, she and her 
brothers, with hot words, threatened dire 
vengeance on all concerned. The matter 
was finally compromised by moving the pole 
on 12 feet.— Beloit, Wis., Free Press. 
——_e = e ——_ 
Electrical Power Transmission. 

Advices from Concord, N. H., under date 
of July 20, state: 

‘‘The Concord Land and Water Power 
Company, is pushing a movement which 
has for its end the development of the large 
water-power of the Merrimac at this point 
in generating and tansmitting electrical 
force. Work has been begun on a dam 
which will give the company a large and 
steady power, possessing a reservoir extend- 
ing up stream 13 miles, and reinforced by 
numerous ponds and lakes, including Lake 
Winnipiseogee, which are provided with 
dams by which surplus water is received 
during the flood seasons. 

‘Thus will the power not only be ample, 
but it will be steady. It is proposed to fur- 
nish electricity over three circuits, and per- 
haps a fourth, to the present thickly settled 
portion of the city of Concord, as the dis- 
tance to the dam is four miles north from 
the State house. One circuit will be used 
for the transmission of power, one for arc 
lighting and the third for incandescent 
lighting.” 


‘| 
| 


n 
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Jounson Dreap-BEAT AMPERE METER. 


trades in which power is only wanted for a 
few hours during the day. If, for instance, 
the actual running time of a lathe is two 
hours daily, then the cost of the actual 
horse-power, with current at 7d., would 
only be £15, a figure which cannot be 
touched by either steam or gas. There is 
no need to get up steam, look to the feed 
pump, open cylinder cocks, turn the engine 
over the center, and generally do the dozen 
little things which are required in starting 
an engine. With a motor all that is re- 
quired is to turn on the switch when the 
power is wanted, and to turn it off aghin 
when the jobisdone. For domestic pur- 
poses, again, nothing could be more handy 
and economical than electric power supplied 
from a central station. In the remaining 
two lectures I shall be able to turn to the 
more interesting parts of our subject, and 
bring before you some of the scientific prin- 
ciples and technical details relating to the 
electric transmission of live power over long 
and short distances. 


As Effectual as Cutting Down the Pole. 

While the Stoughton Electric Light and 
Power Company was erecting its poles for 
lighting the city, Wednesday, its men were 
opposed on reaching the residence of J. S. 
Hutson, head of the rival company, by his 
wife. She ordered them not to put a pole in 
the street opposite her house. They con- 
tinued work, whereupon she plumped her- 
self into the hole they were digging. 
Work, of course, was discontinued, and after 
her husband and the foreman arrived the 
men moved on, but the whole force soon re- 








The Johnson Dead-Beat Ampere Meter, 

The Interior Conduit and Insulation Com- 
pany, of this city, have just placed upon the 
market the ampere meter illustrated here- 
with. They claim it to be the only absolute 
dead-beat ampere meter now before the 
public. 

The desired result is accomplished in this 
instrument in aremarkably effective manner 
by the application to their well-known 
ampere meter of a dash pot of peculiar con- 
struction. In this novel form of dash pot, 
air washing of the piston is the only friction 
imposed; the friction, therefore, becomes a 
practically cunstant quantity, rendering the 
instrument an accurate indicator under all 
conditions of time, place and use. Violent 
changes of current are instantly indicated 
and noted with as ready facility as are 
gradual changes in the ordinary forms of 
ampere meters. The instrument is, therefore, 
peculiarly adapted to use in connection with 
motors and power stations. 

As the metal of the two interlocking pis- 
tons is never in actual contact, no disarrange- 
ment is possible, and nothing exists to impair 
the delicacy of operation so essential to 


accurate work, or to retard the return of the 
needle to zero. The needle being actuated 
by an electromagnet, and its armature being 
always in a strong magnetic field, is not in- 
fluenced by currents in its vicinity. The ex- 
tremely low resistance of the coil also merits 
attention; a 25 ampere instrument, for in- 
stance, measuring only .005 of an ohm. 














—— Dallas, Tex., is to have an electric 
light system, to be erected by the city. 


—— Escanaba, Mich., will expend $40,- 
000 in improving her electric light plant. 


— Electricity is being substituted for 
mule power by the Vincennes, Ind., street 
railway company. 

—— A.. R. Blood, of Warren, Pa., is 
erecting a carbon works at Branchton, Pa., 
at a cost of about $25,000. 


—— The Thomson-Houston Electric Com- 
pany has declared its usual quarterly divi- 
dend of $1 per share for common stock, 
payable August 15. 


—— The Kerite Company is building a 
new electric light plant at its Seymour, 
Conn., plant. The dimensions of the build- 
ing are 18x27 feet. It will be built of brick 
and one story ip height. 


—— The Leavenworth, Kan., Electric 
Light Company has no existence, as it has 
been swallowed up by the Leavenworth 
Light and Heating Company, which will 
henceforth furnish both gas and electric 
light to the citizcns of Leavenworth. 


— The Empire Electrical Company, 
now located at Brandywine, Penn., proposes 
to remove its plant to Cicero, near Chicago. 
It is said to be the intention to form a practi- 
cally new electrical supply company with a 
capital stock of $1,000,000, and work will 
be begun within 60 days. 


—— The citizens of Wakefield, Mass., in 
special town meeting, Wednesday evening 
of last week, cast their first vote in favor of 
accepting the legislative act relative to mu- 
nicipal lighting. There was a long discus- 
sion, lasting until a late hour, but when the 
ballot was taken it was found that the neces- 
sary two-thirds vote had been secured. 


—— At the annual meeting of the stock- 
holders cf the California Electric Light 
Company, held recently, the acts of the 
directors during the past year, including the 
proposition to form a new company in con- 
junction with the Edison system, were 
unanimously approved. The old directors 
and officers were re-elected. The directors 
are: P. B. Cornwall, Gustav Sutro, Alvinza 
Hayward, William Kerr, George H. Roe, 
Ramon E. Wilson and John R. Spring. 
The officers are: P. B. Cornwall, president; 
Gustav Sutro, vice-president; George H. 
Roe, secretary, and the Bank of California, 
treasurer. 








Actor Mansfield and the Electric Light 


Many funny stories have been told about 
Richard Mansfield since the production of 
**Don Juan,” says the New York Morning 
Advertiser. One of the best of them comes 
from the employé of an electric light com- 
pany who was sent to the theater to perfect 
the working of a certain electrical apparatus 
before the opening night. The artisan hap- 
pened to appear on the scene during rebear- 
sal. Incidentally it may be mentioned that 
every member of the company was sworn 
by along broad oath not to divulge even a 
suggestion of the plot, scenic effects, dram- 
atic situations or dialogue of the play. The 
workman settled down to work and began 
whistling. ‘‘ Who is that interloper near the 
‘prompt box?’” inquired Mr. Mansfield. 
‘« That's the electric light man,” replied the 
star’s servile stage manager. ‘‘ Have him 
sent out of the theater at once. My own 


impression is that he is a reporter in disguise 
who is trying to steal this dramatic master- 
piece, ‘Don Juan.’” The workman was 
ejected. The electrical effects-worked badly 
on the opening night, and the newspaper 
men on the same evening almost unanimously 
declared that they didn’t want to see ‘‘ Don 
Juan ” again. 
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Notes on Permanent Magnets. 
BY PROF, SILVANUS P. THOMPSON, F.R.8, 


In the preparation of permanent magnets, 
temper is almost as important a consider- 
ation as the chemical composition of the 
material. Most makers have their own 
favorite method of hardening and temper- 
ing, and few can or will give exact particulars. 
Neither is it possible to give a universal rule 
as to the best process to follow: for the 
process of tempering which is best for one 
brand of steel is different from that which is 
best for another brand. Tempering does 
not mean the process of hardening, though 
careless writers sometimes confuse their 
meaning by using the term in this erroneous 
sense. Tempering means the process of 
letting the steel down to a softer state by 
a partial re-heating subsequently to the hard- 
ening. Moreover, the temper which is best 
for short magnets is quite different from that 
which is best for long magnets and horse- 
shoe forms. There is, however, no doubt 
that it is eminently desirable to secure a fine, 
even uniform grain, since any lack of homo- 
geneity tends to reduce the quality of the 
magnet. An unskillful smith in forging a 
magnet will spoil its structure by working it 
too much and unequally. It is commonly 
supposed that the harder a piece of steel is, 
the greater retentive power will it exhibit. 
But under this term two separate qualities 
must be distinguished. Some steels wil] 
show, after magnetization, a large residual 
magnetization, which, however, decays as 
weeks and months pass away. Some other 
qualities of steel will exhibit a lesser rema- 
nence, but will conserve much longer what 
they have thus retained. The question of 
constancy of retention will be separately 
considered hereafter. 

There are several ways of hardening steel. 
One is by suddenly cooling it from a bright 
red heat; another is by subjecting it to enor- 
mous pressuré by hydraulic machinery 
whilst it slowly cools down. In the former 
method, which is the usual one, the outer 
crust cools suddenly, whilst theinner portion 
is still plastic, and probably compresses it by 
natural contraction. In the latter method 
the hardening, though less extreme, is more 
uviform throughout. It is also possible to 
harden wires by mere longitudinal traction, 
as is wellknown. But this is not used in 
the manufacture of magnets. If thin rods 
of steel are heated to a brilliant redness, or 
even almost to whiteness, and then suddenly 
plunged into water, oil, or, best of all, mer- 
cury, they become intensely hard and brittle, 
and, indeed, are frequently split in the pro. 
cess. This state is known as glass-hard. 
If the glass-hard steel is then re-heated to 
near @ very dull red heat, for a short time, 
it softens somewhat, and acquires a pale 
yellowish tint on the surface, this temper 
being technically known as straw-color. If 
it is still further let down, by continuing the 
re-heating, it becomes d/ue in tint, this temper 
being used for steel springs, steel pens and 
other purposes requiring flexibility. If the 
re-heating is carried still further, the steel 
becomes soft, being annealed by the continued 
exposure to a dull red heat. Now, if it were 
true that the hardest magnets were the best, 
itis clear that none ought to be tempered 
down, but all should be left glass-hard, 
which is not found in practice to be by any 
means the best course. 

The specification of the degree of hardness 
by tint is extremely vague. Happily, it has 
been found that steel possesses another and 
more measurable quality which exists in 
almost exact proportion to the hardness of 
the specimen—namely, its electric resistance. 
Barus (Wied. Ann., Vol. VII, 1879, p. 411), 
who examined this fact, and Fromme (J)., 
Vol. VIII, 1879, p. 352) have shown that 
this relation is very close; and Strouhal and 
Barus (Jb., Vol. XX, 1883, p. 525) have used 
this property to specify the hardness of 
various bars subjected to magnetization. 
As an example, they give the following 
values of specific resistance for a sample of 
steel in microhms per centimetre cube: Glass- 
hard, 45.7; bright straw tint, 28.9; straw 
tint, 26.3; blue tint, 20.5; bright blue tint, 
18.4; soft, 15.9. 
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In all comparisons between bardness and 
retentiveness, account must be taken of the 
form of the magnet, for short magnets ard 
long magnets possess different properties. 
In almost all the experiments made on this 
matter, the steel rods or wires used have been 
of square or circular section, usually the 
latter. Consequently, the most convenient 
way of describing the form of a straight 
magnet is to state how many timesits length 
is greater than its diameter. In some of 
Ewing’s experiments on soft iron, rods were 
used varying in length from 50 to 200 
diameters, and the results showed that even 
though the temporary magnetization was 
forced up to about the same degree for all, 
yet the longer rods showed a greater rema- 
nence than the short ones. It will be con- 
venient to use the symbol 6 for the ratio of 
length to diameter. 

Some important researches were made by 
Cheesman (Ueber den Einfluss der mechan- 
tschen Harte auf die magnetischen Higen- 
schaften des Stahles und des Hisens. 1882, 
Leipzig. See also Wied. Ann., XV, 204, 
and XVI, 712, 1882) on the effect of harden- 
ing by stretching on magnets of different 
dimensions. Using an English ‘‘ silver steel” 
wire (of Messrs. Cook’s), 1.28 millims. in 
diameter and 90 millims. long (7.e., 5=70), 
magnetized by contact with a large electro. 
magnet, he found the result of hardening by 
stretching to decrease the amount of perma- 
nent magnetism which the magnet would 
receive. The magnetizing was repeated 
after each stretching. 


| | 
Stretching 
weight in 

| kilogrammes. | 

| 

| 


| 

} Specific 

| magnetization. 
| 





0 | 78.4 


Steel, soft.....| 

Harder... ... 30 77.8 
Still Harder...) 60 70.8 
Still Harder... . | 70 | 63.7 
(Wire broke). .| 75 55.6 


| 





In another series of experiments the length 
was varied. 


Specific Magnetization. 
Dimension-ratio. 
é 








Soft. Hard. 
22.5 16.4 | 18.0 
40.4 48.0 48.4 
58.6 75.6 | 60.4 





From these and numerous other experi- 
ments, Cheesman concluded that for short 
magnets, hardening the steel increased the 
retentiveness, whilst forlong magnets harden- 
ing decreased it. He fixed upon 41 diam- 
eters as the critical value of 6 for this kind 
of steel. 

Messrs. Strouhal and Barus made a much 
more searching investigation of the matter, 
including the question of tempering. They 
used various sorts of iron and steel ; but the 
results now quoted relate to magnets made 
of ‘‘silver steel” wire, of Messrs. Cook’s, 
of Sheffield, of diameter, 1.48 millimetres, 
and density 7.7. Of this steel five magnets 
were prepared, varying from 10 to 50 diam- 
eters in length. These were first made glass- 
hard by sudden cooling in water and then 
magnetized. They were then subjected to 
the following processes, their magnetism, 
after being re-magnetized in a coil supplied 
with current of 80 amperes, from a dynamo 
machine, being observed (by a magnetometer) 
from time to time: Heated (a) in steam at 
100°C, for one hour, two, three, four hours ; 
(6) in anilin vapor at 185 deg. for 20 
minutes, one hour, two, four, six hours ; (¢) 
in melting tin at 240 deg.; (d) in melting 
lead at 330 deg.; (¢) in melting zine at 420 
deg. (this latter temperature is a dull red 
heat); (7) to red heat so as toreduce the steel 
to complete softness, the magnet being laid 
in lime in a piece of gas-tubing, and there- 
after slowly cooled down. The results, 


which are of the highest importance, are 
given in the following table: 
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This table is but one of a large number, 
all tending to the same general result. The 
figures given under the column of ‘‘Hard- 
ness” are the specific electric resistance in 
microhms. It is interesting to observe how, 
with short magnets, the specific magnetiza- 
tion decreases, then shows a tendency to in- 
crease, then decreases again, as the softening 
proceeds. Another point is that in every 
case heating in steam slightly reduces the 
magnetization that a magnet will retain; but 
that after some five or six hours a practically 
constant value is attained. 

A very large number of observations with 
wire of the same sorts were made by these 
experimenters, with practically identical 
results. They endeavored to fix (on the 
galvanic scale) the actual hardness and mag- 
netic value of their steel when tempered to 
the tints recognized by workmen, with the 
following results: 


z |Mean Specific Magnetization. 


i 7 ne nS ae 
| 2 |8=| 10 | 20 | 30 | 40 | 50 
| | a es et ee 


H | | 

Glass-hard.. ..'45.7)... .|23.537.643.6/46.5)48.3 

Straw tint.. ./26.3....'21.4/40.2/49.453.8/56.5 

Blue tint... ../20.5)... .|19.8.45.8'67.0/80.4/87.¢ 

Annealed Soft15.9)....| 4.3 on: ome ae waa 
| 


| | | 








These results agree with those obtained by 
Ruthlis ( Veber den Magnetismus weicher Hisen- 
cylinder und verschiedener harter Stahlsorten. 
Dortmund, 1876), who found (using another 
sort of steel) that for short magnets (6=20), 
the specific magnetism fell from glass-hard, 
51 to 28.4 when tempered blue, whilst for 
long magnets (670) the specific magnetiza- 
tion, which was 68.7 for the glass-hard state, 
increased to 92 when tempered blue. 

The researches summarized above, im- 
portant as they are, do not, however, answer 
the question—what state of temper produces 
a magnetization of the greatest constancy in 
amount? This precious quality, to which 
Scoresby (Magnetical Investigations, Vol. I, 
p. 35) gave the name “‘fixidity,” cannot even 
be predetermined by an inspection of the 
coercive force, such as have been given by 
Hopkinson, because these are themselves 
subject to change with time. Scoresby 
suggested a method of examining the change 
of magnetism which was brought about by 
placing the magnet gently down upon the 
similar poles of another and more powerful 
one. He took as the measure of the good- 
ness of a magnet (for the purpose of compass 
needles, etc.), the product of its original 
strength into its reduced strength after such 
treatment. By this method, Scoresby (whose 
magnets were 6 in. long, 0.5 in. broad, and 
from 0.5 in. to 0.0625 in. thick) found the 
percentage of reduction to be least in cast 
steel when hard, and to be less when tem- 
pered blue throughout, than when tempered 
at the extremities only. Kater (Bakerian 
Lecture, Phil. Trans., 1821) found that for 
compass needles of thin steel it was of 
advantage to temper down soft the middles 
of the needles, leaving the ends only hard. 

<p 


That’s a good idea of Brother Dana’s. 
Elbridge T. Gerry is said to be a lawyer. 
What a pleasant sensation it will be to see 
him in one good case before a real judge! 
By all means, Brother Nicoll, hire Gerry to 
make the argument in the electrocution case 
for the people. If you do that, all will be 
forgiven.—Joe Howard, Jr. 
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Mr. John T. Sprague on the Ether 
Theory of Transfer of Electric 
Energy. 

Let us examine for a moment the asser- 
tion that “electric energy is radiant in pre- 
cisely the same sense that light is radiant.” 
Now, light is radiant in the sense that it 
issues radii from a center. Will any one 
show us one single instance of electric energy 
doing this? We all know that in the appar- 
ently similar case of a charged sphere the 
seemingly radial lines exist only if a uniform 
opposed surface surrounds the sphere ; if we 
bring that second surface into « small sur- 
face near the sphere, the radiance is converted 
into closed curves between the two. Isthere 
any instance of a really radiant energy being 
so affected? Does light ever ‘‘ swirl round” 

in this way? 

Now, Iam going to contend tbat the Hertz 
experiments, examined apart from the tog 
of assertion which surrounds them, prove 
that electric energy is not radiant, like light. 
I say nothing about undulations and nodal 
points, but I do say that the line of propa- 
gation is not radiant, not lines or rays like 
those of light, but simply the expanding 
surface of the curves of force uniting the 
two surfaces of the inductors; that, asin 
all other electric cases, the origin is dual, 
and the line is a closed curve growing out 
into space, just as those of an electro- 
magnet do. The action induced in the 
resonator is due.to the resonator becoming 
a part of these curves, just as iron becomes 
a magnet when occupying a line of magnetic 
force. Dr. Lodge’s metal surface screens 
the space behind it by taking up the whole 
of the electric lines, just as iron screens the 
space behind it from magnetic action. That 
is very different from being radiant, in the 
sense that light issuing from a single source 
is radiant. 

Professor Thompson says, ‘‘a total re- 
flector of energy is yet undiscovered.” I 
thought Dr. Lodge had shown recently that 
the thinnest film of a conductor entirely 
shields a so-called resonator from the Hertz 
effect. Surely that means that energy is not 
propagated across the screen; but never 
mind the total reflector. Will Professor 
Thompson assert that any screen or reflector 
whatever will produce the shadow of an 
influence on the current or the heat of a 
wire (unless it affects the resistance by con- 
fining or dissipating heat)? If the energy 
enters the wire from the outside, some effect 
ought to be traceable; it is easy enough to 
produce an effect by changes in a distant 
part of the conductor. I must say I am 
disappointed. I did hope to get some 
notion as to what the new theory really is. 
I did not expect it to be proved, but I ex- 
pected it to be defined, and some notion 
given as to its operation. Asit is, we are 
just where we were at first. We are ex- 
pected to believe that energy issues radiate 
from a source just as light does, and then 
swirls round and begins to build up a 
scaffolding of equipotential lines, crystal- 
izing upon the conductor, which conducts 
nothing, not even an impulse, serves no 
purpose but that of a waste pipe, which 
light does not require, and generally that 
this energy swirls about without any guid- 
ing force, and yet always finds its way to 
this conductor. And all this structure of 
hypothesis and assertion is based upon the 
imaginary properties of an ether of which 
our only real knowledge is the single fact 
that light traverses. space, and our minds 
cannot conceive how it does so, unless there 


is something there to transmit it. 
—-«= 


ane 
Proposed Electrical Exhibit. 


Considerable interest is being taken in the 
St. John, N. B. “ International Exhibition,” 
and it is thought the electrical exhibit will 
be very creditable. Already a number of 
exhibitors in the United States, England, 
Germany and Italy, have asked for space. 
The interest the city has taken in electricity 
will undoubtedly be an incentive for elec- 
trical companies to make an exhibit there. 
For a place of its size the use of electricity 
in a commercial way is very extensive. 
There are five central] stations there, operated 
on the Thomson-Houston, Edison, Brush 
and Fort Wayne systems. 
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The Association of Edison Illuminating 
Companies. 

The next meeting of this important Asso- 
ciation will be held in New York city, 
beginning Tuesday, August 11. Arrange- 
ments have been made for the entertainment 
of the delegates at the Murray Hill Hotel, 
Park avenue, corner of 41st street, This is 
one block from the Grand Central Railroad 
station, and very easily reached by the ele- 
vated railway and surface car lines from all 
the ferry stations of roads entering the city 
from the West. The rates will be $4 per 
day for room and board. The Murray Hill 
Hotel stands upon the highest land in the 
city below Central Park, is lighted through- 
out by an Edison isolated7plant, and the ac- 
commodations will be found to be in every 
way unexceptionable. 

As nearly as can now be determined, the 
programme for the convention will be sub- 
stantially as follows: 

First Day, Tugespay, Aueust 11.—10 a.m. 

Opening address by the President, roll 
call, election of officers for the ensuing year. 

Report of Executive Committee and ac- 
tion by the Association regarding applica- 
tions for membership. 

Reports of secretary and treasurer. 


AFTERNOON SESSION, 2 P.M. 


Report of Committee on the Prevention 
of Damage from Crosses of High Tension 
Circuits, by C. P. Gilbert, of Detroit, chair- 
man. 

Report of Committee on Lightning Pro- 
tection, by A. E. Kennelly, of the Edison 
Laboratory, chairman, aod tte results of ex- 
periments at the laboratory on new forms of 
lightning arresters. 

Report of Committee on Grounding the 
Neutral Wire in Three-Wire Systems, by 
A. E. Kennelly, chairman. 

Report of Committee on Fuel Gas, by J. 
hk. Markle, of Detroit, chairman. 

A visit to. the office and stations of The 
Edison Electric Illuminating Company, of 
New York, in response to an invitation 
from the company to inspect the special 
features of their three plants, and plans 
for the proposed comprehensive station near 
the City Hall. 

Seconp Day, Aucust 12.—Mornine Szs- 
SION, 10 A.M. 


Address by officers of the Edison General 
Electric Company as to matters of com- 
mercial interest to the Association and the 
patent litigation. 

Paper—‘‘ How to get a Paying Load for 
Stations,” by William D. Marks, of Phila- 
delphia. 

Paper on the Meters in use in the Station 
of the Brooklyn Company, by R. S. White. 

Paper—‘‘ How can our Association best 
serve Central Station Interests?” by Frederic 
Nicholls, of Toronto. 

AFTERNOON SESSION, 2 P.M. 

Paper by W. L. Garrison, of the Brockton 
(Mass.) Company. Subject to be announced. 

Paper on *‘ Important Details in Under- 
ground Conductors,” by Mr. Stevenson of 
the New York Illuminating Company. 

Paper—‘‘ Some Practical Ideas on Distri- 
bution,” by Leigh Carroll, of Birmingham, 
Ala. 

Paper by C. L. Edgar, of Boston. 
ject to be announced. 

Paper—‘‘ Peculiar Features of the Edison 
Feeder System,” by Wilson 8. Howell. 

The Success of the Mutual Insurance 
idea in Electric Light and Power Stations, 
by the secretary. 

Paper by H. J. Smith, of the New York 
Illuminating Company. Subject to be 
announced. 

Visit to the station of The Edison Electric 
Illuminating Company, of Brooklyn, in re- 
sponse to an invitation by the officers of that 
company. 


Sub- 


Turep Day. 


Visit to the Schenectady Works of the 
Edison General Electric Company. Dele- 
gates will leave the Grand Central Depot, 
New York, at six a.M., by special train with 
dining car attached, breakfast being served 
between New York and Albany. ) Bae 
at Schenectady about ten o’clock, the larger 
portion of the day will be spent in a detailed 
examination of the immense factories of the 
company, returning to New York in season 
to enable the delegates to attend the theatres 
or other amusements during the evening. 
Opportunity will also be given for a visit, by 
all members who may desire, to the Lamp 
Works of the General Company, at Harrison, 
N. J., the New York Works, corner Avenue 
B and 17th street, and the Edison Laboratory 
at Orange, N. J 

If necessary the exercises may be extended 
to embrace Friday, August 14. 

The courtesies of the New York Electric 
Club have been extended to all members of the 
Association attending the convention, and 
privilege cards will beissued by the secretary 
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to all individuals who may desire to avail 
themselves of the advantages thus afforded. 

It will thus been seen that the programme 
of interesting features which will be pro- 
vided for the delegates to this convention, is 
one which has not been approached in inter- 
est by that arranged for any previous meet- 
ing. The Edison General Electric Company, 
The Edison Electric Illuminating Company, 
of New York and The Edison Electric 1l- 
luminating Company, of Brooklyn, all of 
whom are, as is evident from the order of 
exercises, deeply interested in the success of 
this convention, extend all the privileges 
and courtesies in their power. The location 
of New York asa meeting-placeis especially 
attractive at this time of the year, surrounded 
as it is by numerous shore resorts, all easy 
of access. It is to be hoped that the mem- 
bers will very generally follow the sugges- 
tion of the circular of March last, and seek 
relaxation where they can combine pleasure 
and business with great profit to their com- 
panies and to themselves. 

The officers of the Association are: Presi- 
dent, John I. Beggs, Chicago. IIl.; vice- 
president, C. L. Edgar, Boston, Mass. ; secre- 
tary, W. J. Jenks, 44 Broad street, New 
York City; treasurer, Wilson 8S. Howell; 
executive committee, A. L. Smith, Apple- 
ton, Wis., chairman; C. P. Gilbert, Detroit, 
Mich.; Thos. P. Merritt, Reading, Pa.; E. R. 
Weeks, Kansas City, Mo.; Leigh Carroll, 
Birmingham, Ala.; John I. Beggs (e2-officio), 
Chicago, III. 


The Exhibit at Montreal. 


Plans for the exhibit at Montreal, under 
the auspices of the National Electric Light 
Association, are reaching a definite and most 
satisfactory shape, and very gratifying 
response has been had to the various circu- 
lars sent out by the Committee on Exhibits. 

It is their intention to proceed at once 
now to subdivide the space and award the 
same with a view to giving the exhibitors as 
much time as possible in which to make 
their preparations. 

The great interest taken in this exhibit is 
shown by the fact that whilst the floor space 
is five times as great as that used at any 
other convention exhibition, yet the appli- 
cations for space have been in excess of that 
available. 

The plaus for this exhibit have been laid 
down and will be carried out on thorough 
business principles, and the management 
have been very fortunate in obtaining very 
valuable advice and assistance from gentle- 
men who have had large experience in ex- 
hibition matters. This is of great import- 
ance to the success of an undertaking on 
such a scale, and with the cordial support 
that the mavagement have had there is now 





MR. RALPH L. 


PRESIDENT OF THE STANDARD 


OBITUARY. 


John T. Stevens, aged 32 years, one of 
the best known telegraph operators in the 
country, and Associated Press operator in 
the Hvening Reporter office, Woonsocket, 
R. 1., died suddenly at his home in that city, 
July 26, of heart failure. During President 
Arthur’s administration he was for a time 
doorkeeper of the Press Gallery in the 
National House of Representatives. 


———— 


He Was No Fool. 





A CORRESPONDENT WHO WISHED TO LIVE. 





[From the Argonaut.) 

A managing editor tells this story of how 
he failed to get the best of a correspondent: 
‘* News was scarce and the prospects for get- 
ting out an interesting paper in the morning 
were poor, indeed, when from a small, but 
prosperous and supposedly pious little Illi- 
nois town, came this dispatch: 

‘** Fifty of our best citizens arrested to- 
night for playing poker.’ 

‘In a jiffy I wired the correspondent: 

‘*** Rush details and all the names.’ © 

‘* While awaiting the story my spirits rose 
as I pictured the effect of the bucolic sensa- 
tion on the first page. The prospects of a 
dry paper were just about disappearing as I 
thought how interesting the story would be 
(50 prominent citizens in a small town like 
——, you know, means pretty much the 
whole town), when there came on the wire, 
not the correspondent’s story, but his reply 
to my order: 

“** 1am nodamn fool. 
this town for several years. 


I expect to live in 


:”9 


SHAINWALD, 


Patnt Company, New York. 


no question that the Association and the 
exhibitors will make a showing of credit to 
themselves and much gratification to those 
who have the true interests of electric light- 
ing at heart. 

It is hoped that the Governor-General of 
Canada will open the exhibit, starting the 
machinery in motion. Plans will be made 
for music afternoons and evenings, special 
features in decoration will be carried out, 
and the Canadian members of the Committee 
on Exhibits promise great interest from their 
countrymen, and a very large attendance. 
In view of the many new and pleasant 
features which will be had at Montreal a 
very large number of the members of the 
Association propose to attend the convention 
with their families, and already the hotels of 
Montreal are flooded with applications for 
quarters. 

oo 


PERSONAL. 


The Hon. Frank B. Laugblin, who is at 
the head of the extensive carbon manufac- 
tory at Pittsburgh, visited New York last 
week, and made giad his many friends by a 
social call. Mr. Laughlin reports the car- 
bon business as fairly active, stating that his 
company,’ the Solar, is crowded with busi- 
ness. 

Prof. E. G. Acheson, the capable and pro- 
gressive electrical engineer and inventor, of 
Pittsburgh, was a New York visitor last 
week, conferring with that other brilliant 
inventive genius, Mr. Nikola Tesla. 

Capt. Gilbert M. Smith, Western manager 
of the Ansonia Brass and Copper Company, 
headquarters Chicago, Ill., honored the 
REVIEW Office with his cheery presence last 
week. The captain isa young man of the 
East who, venturing into the far West, is 
reaping the success that generally follows 
industry and intelligence. 
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NEWSPAPER ADVERTISING. 





From the Investor’s Point of View. 





FOURTH OF A SERIES OF ARTICLES ON THIS 
IMPORTANT BRANCH. 





Mr. Ralph L. Shainwald, president of the 
Standard Paint Company, of this city, con- 
tributes the fourth article in this series. 
Mr. Shainwald is an advertiser of experience, 
and tells succinctly what he has to say. 

To THe Epitor oF ELecrricaL Review : 

There have probably been volumes written 
as to the benefits accruing from advertising, 
and a good deal of fun poked at the slow- 
going merchant or manufacturer who does 
not believe in advertising. Every one, es- 
pecially a manufacturer who has gone into 
general advertising, has ascertained, if at all 
observant, that a great deal of expenditure 
can be incurred in that direction without any 
corresponding benefit being realized. A 
feature of modern advertising is discrimina- 
tion in the selection of advertising mediums. 

So greut has become this feature that we 
now have enterprising firms engaged in no 
other business than the selection of proper 
mediums for advertisers and the construc- 
tion of advertising matter. There has been 
at no time so great a number of publications 
covering special fields of industry and manu- 
facture. 

None of these have fulfilled their mission 
more completely than those catering to the 
electrical industries, ard the electrical publi- 
cations of to-day easily rank among the fore- 
most in any of the industrial branches. 
The manufacturer's choice of mediums is, 
therefore, rendered comparatively easy, as 


* he can, if possessed of any judgment him- 


self, readily conclude where his money can 
be invested with the best prospect of return. 

Every one that is even remotely connected 
with the manufacture of materials of use in 
electrical industries must appreciate that, in 
this field especially, there is the greatest and 
most eager desire to avail of everything that 
can in any possible way improve appliances, 
or render them more serviceable. As to ad- 
vertising for those interested in the electri- 
cal industries, there can be but one con- 
clusion, and that is, to have something that 
is worth having and to put it squarely before 
those who are interested. The excellent 
publications now available render this an 
easy and agreeable task. 

Yours truly, 


fit Lew. 


New York, July 23, 1891. 


ie ae 
The Fatigue of Metals. 

With respect to statements that occasion- 
ally appear on the subject of the fatigue of 
metals und@r long-continued stress, a report 
that has recently been published regarding 
two similar suspension bridge links is 
wortby of notice, says the Lordon Elec- 
trician. A square iron link, 12 inches wide, 
linch thick, and about 12 feet long, was 
taken from a bridge at Kieff, then about 40 
years old, and tested against a similar link 
which had lain unused in store ever since 
the building of the bridge. The means of 
comparison were, therefore, excellent and 
the result should goa long way to show 
whether or not iron really does lose any of 
its strength in prolonged service. The effect 
of the tests was to determine for the old 
used link an ultimate tensile strength of 
21.8 tons per square inch, an elastic limit of 
11.1 tons per square inch, an elongation of 
14.05 per cent., and a contraction of 17.35 
per cent. at the point of fracture. For the 
unused link, the tensile strength was found 
to be 22.2 tons per square inch, with an 
elastic limit of 11.9 tons, and elongation and 
contraction at fracture of 18.42 percent. and 
18.75 per cent., respectively. The two pieces 
of iron were, therefore, of practically iden- 
tical strength; for the small difference actu- 
ally observed is well within the ordinary 
range of variability of similar pieces of the 
same metal, 





ELECTRICAL REVIEW 





August 8, 1891 




















Queen & Company, Philadelphia, 
have issued a new price list of the Cardew 
voltmeters, 


The Northern Car Company, of 
Robbinsdale, Minn., has just furnished 
Minneapolis with 20 very handsome 18 foot 
street cars. 


The Ball Engine Company, of 
Erie, Pa., have issued a set of handsome 
wood engravings of their well-known en- 
gines. The engravings are printed on heavy 
paper and are artistically rendered. 


The Law Telephone Company, 
85 John street, New York, has just issued 
some interesting printed matter relating to 
the well-known Law battery and a number of 
their electrical specialties for physicians’ use. 


Charles H. Davis, 120 Broadway, 
New York, is sending out a unique circular 
containing the press notices of the electric 
lighting of the Carnegie Music Hall, of New 
York. The plant in this building was de- 
signed by Mr. Davis and installed under his 
direction. The encomiums of the press are 
amply justified. 

The Jos. Dixon Crucible Com- 
pany, Jersey City, N. J., says, in a recent 
circular: ‘* Twenty years’ experience has 
demonstrated beyond question that a tin 
roof, well painted with Dixon’s graphite 
paint, will not require repainting in 10 to 15 
years. This makes it the most economical 
paint now in the market.” 


Notice has been given to the trade 
that the business formerly carried on by M. 
E. Clemons, Attleboro, Mass., has been sold 
to the Clemons Electrical Manufacturing 
Company, incorporated under the laws of 
Massachusetts. The Clemons Electrical 
Manufacturing Company will settle all 
claims and collect all bills due. 


The Wenstrom Northern Elec- 
tric Company.—aA contract for the first 
electric railway to be installed in Brazil 
was taken by Benjamin Blum, New York, 
general export agent, who will send a sample 
installation, consisting of one car with 25 
horse power motors, one 50,000 watt gen- 
erator and all station apparatus and entire 
equipment for one and one-half miles track. 
This is for a narrow gauge road and if suc- 
cessful the entize road (consisting of 60 cars) 
is to be equipped by him. 

The Ball Engine Company, Erie, 
Pa., have made the following recent ship- 


ments: > 
Temple Beth El, New York City, two 80 
horse-power engines; Johnson Company, 
Johnstown, Pa., three 150 horse-power en- 
gines, one 300 horse power cross compound 
engine; Frishmuth Bros. & Company, Phila- 
delphia, Pa., one 25 horse-power engine ; 
Gambrinus Stock Company, UCincinnati, O., 
one 25 horse-power engine ; Bennett, Sloan 
& Company, New York City, one 25 horse- 
power engine; Allentown Rapid Transit 
Company, Allentown, Pa., two 125 horse- 
power engines; Lebanon Street Railway 
Company, Lebanon, Pa., one 50 horse-power 
tandem compound engine; Edison General 
Electric Company, New York City, one 80 
horse-power engine ; E. T. Copeland & Com- 
pany, New York City, three 80 horse-power 
engines, one 25 horse-power engine ; Schuy]- 
kill Electric Railway Company, Pottsville, 
Pa., one 125 horse-power engine; Durham 
Electric Light Company, Durham, N. C., 
one 80 horse-power engine and_ boiler; 
Amsterdam & Rockton Street Railway Com- 
pany, Amsterdam, N. Y., one 100 horse- 
power tandem compound engine; Corvallis 
Electric Railway Company, Corvallis, Wash., 
one 150 horse-power tandem compound en- 
gine, Olean Electric Light Company, Olean, 
N. Y., one 150 horse-power tandem com- 
pound engine; Boston & Great Falls Elec- | 
tric Light and Power Company, Great Falls, 
Mont., one 150 horse-power engine ; Crook, 
Horner & Company, Baltimore, Md., one 
25 horse-power engine; Northwestern Elec- 
trical Supply Company, Tacoma, Waeh., 
one 25 horse-power engine; E. Meyer, New 





York City, one 80 horse-power engine; 


Reading & Southwestern Street Railway 
Company, Reading, Pa., two 125 _horse- 
power engines ; Key West Gas & Electric 
Light Company, his West, Fla., one 150 
horse-power tandem compound engine, one 
100 horse-power tandem compound engine, 
one 60 horse power tandem compound en- 
give: two 150 horse- power boilers, 300 horse- 
power Wheeler condenser, 300 horse-power 
Davidson air and circulating pump, 300 
horse-power Davidson boiler feed pump, 300 
horse-power Korting injector, etc.; Trenton 
Lamp Company, Trenton, N. J., one 35 
horse-power engine. 


Westinghouse. 


The three per cent. extra dividend of 
Westinghouse Air Brake Company indicates 
that company isin an excellent condition. 
Mr. Westinghouse announces that the elec- 
tric company’s affairs are in good shape, 
and that the reorganization will be effected 
by the first of September and the new stock 
issued.— Boston News Bureau. 





THREE 


Corliss Engine, in good 





HU NDRED horse-power 
con- 


dition, 


FOR SALE. 


Address, 


WESTINGHOUSE, CHURCH, KERR & CO., 
17 Cortlandt Street, New York City. 


THE LAW 
Double Cylinder Battery. 


Surface 0° 
negative ele- 
mentandquan- 
tity of solution 
double that 
found in any 
other open cir- 
cuit cell. 
















vantages. 


Its sale has steadily increased for ten years. 


LAW TELEPHONE CO0., 


Sole Makers, 


87 JOHN STREET, NEW YORE. 





MACHINERY IN STOCK. 





Engine Lathes, 10 in. x 4 ft.; 1lin. x 5 ft.; 12in.x 
6 ft.; 14 in. x 6 ft.; 16 in. x6 ft.; 18in. x 8 ft.; Win. x 
8 ft., with tapes attachment; 22in. x 12ft.and14ft.; | 
24 in. and 26 in. x 16ft.; 30 in. x 10ft. and 18 ft. ; 
36 in, and 38in. x 20 ft.; 42 in. x12 ft.; 56in. x 18 ft.; 
72 in, x 20 ft.; 108in. x 22ft. Fox Lathes, 13in. x 
5 ft.;14in. x 5 ft.;15in. x 6 ft.; sin. x6ft. Turret 
Lathes, 12in. x 5ft.; 14in. x 5 ft.; 15 in. and 16 in. 
x 6 ft.; 18in. x 6ft.; 86 in. x 8 ft. 

Planers, 16 in. x 16in. x 3 ft.; 20 in. x 20 in. x 4 ft.; 
in. x 2in. x 6ft.; 30in. x 30in. x 6ft.; 36in.x 
86 in. x 10 ft.; 42 in. x 42 in. x 12 ft.; 72in. x in. x 
15 ft.; 72in. x 60 in. x 20 ft. 

Friction Shapers, 15 in., 16 in., 20in., 22 in., 32 in. 
Crank Shapers, 6 in., 8 in., 10 in., 12 in., 15 in., 16 
in., 20 in., 24 in., 28 i 
Screw Machines, 

Wire Feed. 

Screw Machines, Nos. 5, 6, 7, 8, Power Feed. 

Presses, Nos. 51, 52, 53, Ferracute, Nos. 1, 2, 3, 
Stiles & Parker. 

20 Lincoln Pattern Millers, No. 2, 

Hand Millers, Nos.1 and 2. 3 Cam Cutters. 

Bolt Cutters, 4 in. to 1 in., 4% in. to 2 in. 

2 Profiling Machines. 1 36 in. and 48 in. Gear 
Cutter. 

1 New Horizontal Boring Machine. 
Machine Tool Co. 

Send for List of New and Second-Hand Machinery 
in Stock. 


PRENTISS TOOL & SUPPLY CO., P. 0. Box 3362. 
116 Liberty Street, New York. 


n, 
Nos. 1, 2, 3, 4, with or without 


Newark 


THE REMINGTON 


STANDARD 


TYPEWRITER 





Is to-day, as it 
has ever been, 
the leading 
Typewriter. 
Carefully 
tested im.™ 





Send for 
Illustrated Catalogue. 


provements 
are constantly 
added to this famous machine. 


Try Our Paragon Brand of Typewriter Ribbons 


Wyckoff, Seamans & Benedict. 


327 Broadway, New York. 








MANUFACTURED BY 


Charles A. Schieren & Co,, 


45, 47, 49,51 FERRY ST., 
Cor. CLIFF ST. 











BRANCHES; === 
BOSTON, 119 HIGH STREET. 
PHILADELPHIA, 226 NORTH 3d STREET. 
CHICAGO, 46 SOUTH CANAL STREET. 


"A BIG HIT!” 


ryAN ADJUSTABLE HAMMER 












this is the Best, Cheapest, 
Loudest Ringing and Hand- 
somest Electric Bell in the 
| United States. 


WRITE FOR PRICES. 





(Patent Applied For.) 
HAY-HORN MFG. CO., 
63 South Canal Street, 


New CATALOGUE Reapy. CHICAGO. 
Eastern Agt., Jas. H. Mason, 120 Park Ave., B’klyn, N.Y. 





EWELS for scientific purposes. Sapphire 
and Agate Galvanometer Jewels. 
Sapphire Dies and Cutters for Fibres. 
JOHN WENNSTROM, 
Cor. JOHN AND DUTCH STREETS, 
NEW YORK. 
IF you have anything pertaining to electric 


ery you want to sell, send us the de- 
scription. 


IF you want pareiag coast electric 


ery, send us your 


FRANK RIDLON & CO., 


Dealers in New and Second-Hand 


Electric Light & Power Machinery, 


196 SUMMER STREET, BOSTON. 








THE ELECTRICAL ENGINEERING COMPANY, 


for Complete ROOM 


Incandescent 


Contractors 


MONON BLOCK, 
3820 DEARBORN ST., Electrical and Mechanical 
CHICAGO. 


Are, and 


ower Plants. 


Superintending Electrical 
Construction, and Advice on 


603, 


ILL. Subjects a Specialty. 





“Wagnetic Yane”Ammeters and Voltmeters, 





ters and V< 


HE best and chea; 
Plants, Marine 
Contracts made with Manufacturin 


rma 


t instruments for Central Stations, Isolated 
nstallations and Electric Railways. Special 
Companies for supplying 


s for use with their plants. 








2” Correspondence Solicited. 
Send for Descriptive Circular 235, and Catalogue 1-66. 


QUEEN & CO., Makers, 





Philadelphia. 




















INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON JULY 28, 1891. 








456,558 Electrode for secondary batteries; Otto 
C. Flick, Brooklyn, assignor to the Wellington 
Manufacturing Co., New York, N. Y. 

456,574 Span wire insulator; Walter S. Jarboe, 
William P. Seibert and John White, Allegheny, Pa. 


456,593 Regulation of dynamos driven by com- 
pressed air; Victor Popp, Paris, France, assignor to 
the Popp Compressed Air and Electric Power Co., 
Limited. 

456,598 Electric arc lamp; Francois L. Sautter, 
Paris, France, assignor to Sautter, Harie & Co., 
same place. 

456,600 Span wire insulator; William P. Siebert, 
Allegheny, Pa., assignor of two-thirds to Walter 8S. 
Jarboe and John White, same place. 

456 611 Cable head for electr’c wires; Upton H. 
Balsley, Philadelphia, Pa. 

456,612 Electromotive force regulator; Edward 
M. Bentley, Boston, Mass. 

456,622 Magnetic separator; 
Yonkers, N. Y. 

456,683 Attachment for poles for electric wires; 
Edmond Verstraete, St. Louis, Mo. 

456,684 Electric gas lighter. 456,685 Automatic 
electric gas lighter; Adolph Wunderlich, Cleveland, 
Ohio. 

456,718 Coin-controlled — electrical 
Theodore L. Brooks, Port Byron, N. Y. 

456,746 Medical induction coil; Henry A. Voelk- 
ner, Detroit, Mich. 

456,803 Annunciator; William C. Dillman, Brook- 


David E. Lain, 


apparatus; 


lyn, assignor to Owen Walsh, New York, N. Y 

456,804 Alternating current motor; Michael Von 
Dolivo-Dobrowolsky. Berlin, Germany, assignor to 
the Allgemeine Elektricitiits-Gesellschaft, same 
place. 

456,817 Electric circuit changing apparatus; 
Hammond V. Hayes, Cambridge, assignor to the 
American Bell Telephone Co., Boston, Mass. 


456,835 Electric condensor regulator; 
McBride, Brooklyn, N. Y. 

456,843 Secondary battery; Henry Pieper, Lige, 
Belgium. 

456,859 Electric light crane; Charles H. Shank, 
Armordale, Kan. 

456,888 System of electrical distribution. 456,889 
Electric circuit breaker for secondary generators; 
Morris Feilbogen, New York, N. Y., assignor to 
Gustav Lindenthal, Pittsburgh, Pa. 


456,908 Electric petsting machine; George H. 
Reynolds, New York, N. Y., assignor to the Amer- 
ican Electric Elevator Co., same place. 

456,925 Armature for motors and generators; 


Norman C. Bassett, Lynn, Mass., assignor to the 
Thomson-Houston Electric Co. of Connecticut. 


James 





ANTED.—Immediately, two or three 
a first-class men, thoroughly familiar 
the 
lamps and filaments. 


Address, X. Y. Z., 


Care of the ELECTRICAL REVIEW, 


stating experience and past and present 


with manufacture of incandescent 


employment. 











Address, for Circular of Styles and Prices, 


JARVIS B. EDSON, 
87 LIBERTY STREET, NEW YORK. 











